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sels * Tuberculosis has not been noted in a single case reported 
in the hterature The deposits in the retina have been thought 
to follow small hemorrhages or obstructions of minsifale retinal 
arterioles The disease is sometimes classified with massive 
hemorrhage of the retma ' 

According to Fuchs, the spots consist of coagulated albumin- 
ous exudate similar to that found m albuminuric retimbs Fuchs 
opposed the hypothesis that they are caused by artenosclerosis 
or that they are degenerated blood-dots deWecker believed 
the spots to be due to fatty degeneration of extravasated blood ^ 

In only one case, that of Ammenn,* has the retma been 
examined nucroscopically This case seems to corroborate 
deWecker's theory White fatty cells were found embedded m 
the mtemudear layers of the retma, and the mterspaces were 
filled with hy alin e exudate and fibnn network containmg fatty 
granular cells, as has been found m nephritic retmitis There is 
a surpnsiDg agreement m the findmgs of Ammenn’s case of 
retmitis orcmata and m those of nqihntic retmitis as regards 
the changes m the vessd walls and m the lumen of the choroidal 
vessels which he near the most changed portions of the retina 
Fatty granular cells were found m the lumen, and spaces m the 
walls of the vessds were filled with blood and ghstemng bodies 
resembhng crystals, the comers of which stamed black with 
osmic aad The supportmg tissue of the retina m Ammenn's 
case showed changes characteristic of senile degeneration 
It seems probable that the cause of the deposits m the retma 
hes m changes in the vessel wall While the changes which 
occur m the retinal layers durmg the formation and deposit of 
the white substance may be accompamed by small hemorrhages, 
there is insufiSaent evidence to warrant the behef that hemor- 
rhage always precedes the formation of the white substance 
The form of the zone of deposit may change, due to absorp- 
tion of some areas of exudate and the formation of others, with- 
out visible hemorrhage appearmg at any tune The patches of 
exudate, resembhng fluffy cotton wool, seen m acute nephntic 
retmitis are not present The white dots with irregular borders 
become confluent, but the edges of the borders are always 
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sharply defined, and are not surrounded by areas of hemorrhage 
or edema. The edema of the rebna is confined to the inside of 
the zone of exudate.^ On the edematous background af mottled 
red are small yellowish areas qmte different from the background 
of nephntic retimbs or the retmibs of artenosderosis, they are 
peculiarly significant m differentiating true retmitis ordnata 
and retmitis from other causes which may resemble it m the 
general distribution of exudate That the changes are not en- 
tirely due to sdcrosis of the retina! vessels is beheved from the 
fact that a few typical cases have been found m persons too young 
to be suspected of having sclerosed artenes It is more prob- 
able that metabohe disturbances are responsible for both the 
vascular changes and the deposit of fat m the retina In Blake’s 
case the exudate was preceded by a massive hemorrhage, but the 
patient had also high blood pressure (200 mm) and was re- 
ported to have had chrome interstitial nephntis 

The case which I shall now report is nmque because the 
assoaated physical findings differ from those in any case pre- 
viously described. 

Mr G W F , Case 286629, aged seventy-four, came to the 
dime August 26, 1919, complaining of faffing vision and diffi- 
culty in heanng The patient’s mother and one sister died of 
tuberculosis and his one brother is dead, cause unknown. One 
sister IS hvmg and m poor health There is no historj of cancer, 
Bnght’s disease, or disease of the nervous system m the family 
The past three wmters the patient has spent at a resort because 
of ill health, eight weeks of the past year he was m a hospital 
After leavmg the ho^tal he noticed that his vision, which had 
been foiling for about one year, was markedly diminished He 
had no pain or inflammation m cither eye His vision continued 
to fail rapidly In March, 1919, he developed a sudden severe 
stabbing pam in the right ear He returned to the hospital, 
where he was treated by hydrotherapy Hot packs were kept 
on his head He became very dizzy, his head dropped back 
ward, and he was obliged to sit or lie to keep from fallmg He 
did not vomit or have severe headaches He has hod no mght 
sweats or cardiac symptoms. His appetite has been good and 
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he has had no gemto-unnary trouble All his teeth have been 
removed The systohc blood-pressure ivas 120, the diastolic 
was 60, pulse was 100, and temperatiurewas 99 8° F at 8 o’clod 
m the mommg The heart-beats were rapid, the first sound at 
the tncuqnd area was accentuated, there was no murmer The 
entire nght lung had many rMes, moist and dry x-Ray ex- 
amination showed tuberculosis with cavitation of the upper 
nght limg 

Ophthalmoscopic examination of the left eye showed the 
media to be dear The nerve head was round and reddish 
brown with somewhat hazy margins A shght edema of the 
retma, beginnmg at the nerve head and extending outward m 
all directions, was more marked m the temporal side of the disk, 
greatest m the macular region, and thinned out toward the 
penphery A large zone of white exudate m the retina, begm- 
niTig near the dish and extending around the macular region, 
ended near the disk so as to form a wreath-like figure This 
zone was from about one-half to one disk’s diameter m width, 
the widest part being furthest removed from the disk The 
central portion of the area thus enclosed showed a grayish hue, 
over which were scattered several small yellowish spots There 
was no evidence of hemorrhage m any part of the fundus The 
white gwts appeared to be raised rather t h an depressed There 
were no changes m the pigment A few areas of sinuikr deposit 
were scattered in the nasal side of the retma without regular 
form of distnbution The artenes were not contracted There 
was no arteriovenous compression or other signs of artenoscle- 
rosis The central portion of the fundus gave the general im- 
pression of degeneration of the retina (Fig 97) 

The nght eye showed changes similar to those found m the 
left, but without any attempt at wreath formation. The white 
spots were scattered about both parts of the fundus, as numer- 
ous on the nasal side as on the temporal side The macular 
region in the nght eye did not diow the central degeneration 
There was no edema or yellow spots 

The etiology of the retimtis circmata in this case is quite 
obscure The general examination showed no evidence of sys- 
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temic or cerebral sclerosis At no tune has the patient had any 
evidence of nephritis The sclerosis of the retinal vessels was 
no more marked than might be apected m a man of this pa- 
tient’s age. 

Syphilis was excluded through biologic tests Examination 
of the blood gave no clue. It is qmte probable that the retmitis 
m this case is due to metahohc disturbances secondary to pul- 
monary tuberculosis Retimtis arcmata may not be so rare as 
has been supposed, and if searched for it might be found more 
often m persons with marked emaaation from infectioiis disease 
or in old age. 
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The facial nerve is perhaps more frequently paralyzed than 
any other one nerve. Alterations m the activity and behavior 
of muscles m its domain yield more information, by reason of 
intimate anatoimc and phyaologic relations with the rest of 
the central nervous and muscular systems, than is afiorded b> 
the muscles m any other portion of the body Debcate vana 
tions m the muscle tonus betray the psychic and emotional 
status m a manner so subtle that we vaguely attribute its mter 
pretation to the process of intuition The flabby, vacant, and 
quivering fames of the general paretic, the mask like countenance 
of the victim of paralysis agitans, betray the diagnosis at a glance 

Faaal paralysis proper, or prosopoplegia, may be infranu- 
dear, nudear, or supranudear, depending on the seat of the 
lesion. Climcallj, these separate types are fairly well character 
ized, as the foUowmg cases will illustrate 

Case I (A263454) — Miss J H , aged seventeen, came to 
clinic complaining of paralysis of the right side of the face dat 
mg from an mjnry which she sustained one year before when an 
automobile m which die was tiding overturned She was im 
mediatdy rendered unconsaous and remamed so for one week. 
At the time of the mjury bleedmg from the right ear was pro- 
fuse. On recovering consaousness the patient was troubled 
with a diplopia which disappeared in the course of a few days 
She has smee been qmte rmable to move the right side of the 
face, and has been totally deaf in the nght ear 

Eiamination disdosrf a very striking asymmetry of the 
face, the nght side appearing swollen and hanging somewhat 
lower than the left side, this was particularly marked over the 
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cheek The nght eyebrow was a tnfle lower than the left and 
the normal curve was partly obhterated The nasolabial fold 
on the right was not so deep as its fellow on the left and the 
angle of the mouth on the paralyzed side was moderately de- 
pressed The shght normal wrinkling of the gtin was absent 
on the nght, particularly over the brow, this was especially evi- 
dent near the midhne On bemg asked to raise the eyebrows, 
the patient said she was unable to do so, however, on bemg 
requested to look at the ceihng, it was noticed that the left side 
wrinkled normally, while the nght side did not move When 
the eyes were closed forably the left closed m the normal man- 
ner, while the nght closed only shghtly, and the eyeball could 
be seen to turn upward and outward, leaving the sclera partly 
exposed, produtmg what is known as Bell's phenomenon The 
same condition, the mother said, was present dunng sleep On 
attempting to show her teeth, only the left side of her mouth 
responded She had difficulty in eating, the food accumulating 
m the nght cheek, and often she found it necessary to insert her 
finger to brmg the food back between the teeth, m dnnking, the 
fluid frequently escaped between her lips on the nght She was 
unable to pucker her bps on the paralyzed side, and could not 
whistle or blow out a flame, as the bps puffed out, permittmg 
the air to escape through a large opening The ala nasas on the 
left rose shghtly with each inspiration, on the nght this move- 
ment was not only Tni<;ging but also the ala was dravm inward, 
partially obstructmg respiration The patient was able to taste 
salt, sugar, tartanc aad, and qumm on the left side of her 
mngue, but she could not taste them when they were placed on 
Jie right side. Hearing, tested by noises and tuning-forks, re- 
■^ealed complete deafness on the nght Ex amina tion of the 
nembrana tympam on the nght showed much scamng and 
hickness A B£rany test gave evidence of a defimte lesion of 
he right cerebellopontile angle The palate, on phonation, was 
seen to move vertically upward The protruded tongue deviated 
to the left, when the paimlyzed angle of the mouth was raised, 
however, it was seen to project straight forward Whenever 
the patient was exposed to wmd, she had noted a tendency for 
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tears to nm dovm the cheek on the nght, this was probably due 
to the shght ectropion of the lower hd, preventing perfect ap- 
pronmation of the punctum lacnmahnin to the globe of the e} e. 

DiBcuBslon. — In this case the paralysis of the faaal nerve is 
due to a fracture of the base of the skull, the nerve being injured 
at the intratemporal portion, where it is accompanied by the 
chorda tympani and the auditory nerve. The prognosis as to 
recovery is not very good In all probabihty it will be neces- 
sary to consider an anastomosis of the spinal accessory or hypo- 
glossal nerve to the faaal nerve Should this prove successful, 
the patient would not only be enabled to move tbe paralyzed 
side somewhat, but also a more normal tomoty would be re 
stored, making the features more symmetric. 

The following case illustrates the more common type oi 
Bell’s palsy In which the etiologic factor was exposure with prob 
ably some added infection. 

Case II (A2629I8) — ^hlr W R , farmer, aged thirty, pre- 
sented himself for exammation with paralysis of the left side 
of the face Excessive use of alcohol and venereal disease were 
demed The patient’s farm is located in Saskatchewan, where 
the wind is often very high, particularly m the month of Feb 
ruary, at which time the present trouble began This he at- 
tributes to an acddent he had while working on the bottom of a 
well, when a bucket dropped on his head, he was not rendered 
unconsaous, and on the whole appeared to suffer no ill effects 
from the acadent The following day he worked on the surface 
but removed a wmd break which bad been put up for protec 
tion That evening severe pain, dull and adung with an occa 
sional acute twmge, developed behmd his left car He was 
unable to close his left eye properly, and somewhat later found 
that his bps did not move as they should 

Examination showed a complete paralj'sis of all the muscles 
supphed bj the left faaal nerve. Sensation of taste, as tested 
for salt, sour, sw eet, and bitter, was found to be slightlj less on 
the left adc than on the right side of the tongue. On phonalion 
the soft palate debated sUghtlj toward the left An elcctnc 
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examination gave values as follows Complete absence of re- 
sponse to faradic stimulatioii of tbe facial muscles on the left 
Tested with the galvamc current these muscles gave deadedly 
slow responses, the cathodal closmg contraction could be oh- 
tamed with 1 2 ma., the anodal closmg contraction with 0 3, 
and the anodal opening contraction with 1 8 The rest of the 
e x a m ination was practically negative, except that the tonsils 
were very septic 

Case m (A2498S0) — ^Mr T W , aged thirty, master me- 
chamc, came to the dime complaimng of paral}^ of the left 
side of the face The first symptoms appeared fifteen days be- 
fore, when the patient noted an mabihty to dose the left eye 
and a drooling of sahva on speakmg He tned to whistle, but 
found this impossible, and had considerable difficulty on at- 
temptmg to pronounce certam words, particularly those con- 
tainmg labials The only ebologic factor that could be dis- 
covered m the case was tonsilhtis, which the patient had had 
mtenmttently, and which was present at the time of the onset 
of the paralysis On the second day the left side of his tongue 
became very painful and entirely covered with white blisters, 
the size of a pm-head, the right side appeared normal Gradual 
improvement followed the apphcation of alum There was 
tenderness over the left side of the face at the tune Certam 
soimds, for instance, a shnU whistle, caused a sharp pam m the 
left ear, this symptom had been present only smee the onset of 
the paralysis 

On examination a very marked horizontal and rotary nys- 
tagmus appeared when the patient was requested to look toward 
the right or toward the left The entire left side of the face, 
mcluding the forehead, was completely paralyzed He was 
unable to distinguish the difference between salt, sugar, tartanc 
acid, and quinm on the left side of the tongue, but could do so 
readily on the right side The Bardny test showed a lesion on 
the left side mvolvmg the brain stem No response could be 
obtamed to the faradic current, responses to the galvamc cur- 
rent were very small and sluggish A spinal puncture was made, 
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the fluid giving a negative Wassermann, a negative Nonne, and 
S small lymphocytes for each cubic mflhmeter 

Discussion. — This patient illustintes a somewhat unusual 
tvpe of Bell's palsy, m that it was accompanied by an herpetic 
eruption over the portion of the tongue supphed by the chorda 
tympani, and that a d efini te hyperacusis, dependent on a pa 
ralysis of the nerve supplying the stapedius, was present In 
looking for the possible etiology it was found that the patient 
had a leukocyte count of 10,800 and that the tonsils were 
moderately enlarged and contained some pus, and that two of 
the teeth showed very definite evidence of apical infection on 
x-TB.y examination. On the strength of this the patient was 
advised to have his tonsils removed and the infected teeth 
extracted 

Case TV (A262035) — N P , aged forty three, an ore 
miner, came to the clinic because of paralysis of the right side 
of the face. The patient’s habits were good and he demed 
venereal infection Three years before, after he had slept with 
a strong wmd blowing over the right side of his face, he awak- 
ened with severe pain over the right side of the face and the up- 
per portion of the neck, which contmued for sixteen hours and 
then disappeared He had trouble m chewing, as the food 
would accumulate in the right buccal cavity, making it neces- 
sary to press on the cheek to force the food back between the 
teeth A “heavy" sensation perasted on the nght side of the 
face. He was unable to dose the nght eye, could not whistle, 
and on laughmg the face drew toward the left. After about one 
month he was able to dose the eye somewhat. Some months 
subsequently a new difficulty arose when he chewed his food the 
nght eye winked with every movement of the mouth This be- 
came most embarrassmg 

On examination it was found that the forehead could not be 
wrinkled qmte so much on the nght ns on the left. The eychds, 
when dosed, covered the globes almost completdj , save on the 
nght, where a small sht remomed, when the lids were dosed as 
tightlj as possible, the one on the nght could he more readily 

voi. 3— 
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forced open than its fellow The left angle of the mouth moved 
considerably more than the nght when the patient smiled He 
could pucker his hps, but on drawing them firmly over the 
examiner’s fingers the nght side gave way easily as compared 
with the left Whenever the patient chewed or moved his hps 
the right ^e closed simultaneously In winking the nght eye 
the corresponding angle of the mouth moved as if smilin g, and a 
number of the platysmal fibers stood forward stnkmgly The 
electnc reactions were fairly normal The teeth showed a 
marked pyorrhea 

Discussion. — ^This case is of interest as it illustrates the faulty 
regeneration of nerve-fibers which often takes place, although 
rarely to such a marked degree as m this case It seems that 
fibers that should have grown to the muscles moving the angle 
of the mouth have grown through the upper facial branch to 
supply muscles about the eye, and that fibers intended for the 
orbicularis ocuh have grown to supply those of the mouth and 
platysma myoides This phenomenon is so common m cases of 
faaal paralysis in which partial regeneration has occurred that 
it not infrequently reveals an old paralysis which the patient 
may have qmte forgotten In the majonty of cases of this 
kmd only a shght simultaneous “winking” of the cheek or upper 
Up appears every time the eyes are closed It was also noted 
in this case that at tunes the face appeared to be drawn toward 
the paralyzed side This has been explamed by assuming that 
the nucleus of the faaal nerve becomes hypenmtable under 
these conditions, causing an undue amount of contraction of the 
onginally paralyzed fibers SpiUer has recently ventured an- 
other explanation, which seems to represent more nearly what 
actually occurs, namely, that the frequent, excessive, and un- 
necessary movements which take place about the face, due to 
faulty regeneration, bring about a general overaction of these 
muscle-fibers vnth resulting hjipertrophy and contracture 

Case V (A262998) —Mrs P W , aged seventy-one, pre- 
sented herself for examination because of faaal paralysis on the 
left side She had not noticed this imtil someone informed her 
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that she moved the nght side of her face only The patient 
very much feared that she had had a stroke of paralysis, al 
though she had not become unconsaous and had not been dizzy 

Examination in this case showed complete paralysis of the 
right side of the face. The patient’s attenbon was poor, there 
was some dimin ution of jomt sensibihty m the toes, vibration 
sensibility was somewhat impaired over the lower e-xtremities, 
and other characteristics of a cerebrospinal artenosclerosis were 
evident The paralyzed musdes did not respond to the faradic 
current, and responses to the galvamc current were defimtely 
sluggish as compared with those on the nght Cathodal clos- 
mg contraction was obtamed with 1 2 ma., anodal closmg con- 
traction with 0 3 ma , and anodal opening contraction with 
3 2 ma. 

Discussion. — On account of the associated artenosclerosis 
and the hi gh blood pressure m this old lady it was necessary to 
determme whether the paralysia was actually due to a cerebral 
lesion or whether it was the less senous Bell’s palsy The fact 
that the upper branch of the seventh nerve was paralyzed to 
the same extent as the others, and that the electnc responses 
showed evidence of degeneration, placed the diagnosis of Bell’s 
palsy beyond question. 

The following case is instructive m that it teaches us the 
significance of a slowly progressing paraljais of the facial nerve. 

Case VI (A202978) — Mr D P , aged twenty-seven, a farm 
hand, came to the dime complaining of noises m his head 
and pam m the right ear One jear before the patient had 
noticed m attempting to whistle that the air escaped through 
the nght side of his piouth without sound He paid no atten- 
tion to this, but a week later was greatly troubled with an ex 
cessire flow of tears over tlic nght cheek The lacnmal duct 
was dilated se\eml times in succession without rehef About 
SIX months later he had successne attacks of •ci.'cre pam, of 
twenty nunutes’ duration, in the region of the nght external 
auditory meatus The followmg month he noted stiffness m 
the nght side of the face, defccU\-e gieech, and a progressn-e 
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wealoiess of the muscles His tonsils were removed, but with- 
out rehef He was then seen by an otologist, who, on examina- 
tion of the auditory canal, found a swelhng which he incased 
No pus was obtamed, but hemorrhage was profuse 

Examination showed a complete paralysis of all of the 
branches of the facial nerve on the nght There was some 
dimin ution but not complete absence of taste sensibflity on the 
correspondmg side of the tongue Ex amin ation of the auditory 
canal showed a small, soft, red, non-pulsating tumor on the 
postenor wall near the membrana tympam The patient com- 
plained of buzzmg m the ear, which was very annoymg and 
which was not reheved by pressure over the carotid Hearing 
was also greatly impaired on this side «-Ray exanunation 
showed a cavity formation m the nght mastoid region A ten- 
tative diagnosis of hemangioma was made 

Discussion — ^The most frequent etiologic factor of faaal 
paralysis is ordmarfly given as rheumatic or refngerative, smce 
it usually follows exposure to drafts, as m sleepmg near an open 
wmdow, ndmg m a tram or automobile, following a shampoo, 
and so forth Infection is probably contnbutory m many cases 
The mdividual factor is often strikmg, it may be that congemtal 
anomahes, such as an abnormally small fallopian canal, play a 
part Not infrequently the cause is to be foimd m otitis media 
and mastoiditis, particularly tubercnilous Among the other 
causes are tonsdhtis, parotitis, eiysipelas, articular rheumatism, 
herpes, puerpenum, chphthena, leprosy, gout, diabetes melhtus, 
leukemia, and syphilis The paralysis of the faaal nerve some- 
times seen m the course of antisyphihtic treatment, particularly 
after the administration of salvarsan or alhed preparations, is 
probably to be regarded m the hght of a Herxheimer reaction 
Injunes about the ear, notably basal fractures, blows, gunshot 
wounds, surgery m the region of the mastoid and about the 
parotid, alcohol mjections for tnfaaal neuralgia and other pam 
about the face, pressure from obstetnc forcqps, and pressure on 
the nerve during sleep have all been noted as causes 

Faaal paralysis occurs frequently as a symptom of memn- 
gitis Sometimes the faaal nerve is mvolved with other nerves 
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m the course of a multiple neunbs OccasronaHy the paralysis 
is congcmtal, as illustrated by Case X. In the most common 
type of peripheral facial paralysis, or Bell’s palsy, which con- 
stitutes about 73 per cent of these cases, certam prodromal 
symptoms not infrequently occur The patient may be recover- 
ing from a cold when he eipenences a rather mild, aching, 
diffuse pam and tenderness in and about the region of the cor- 
responding external auditory meatus. This may disappear or 
contmue until the onset of the paralysis, which comes on with 
rather charactenstic suddenness A slowly progressive develop- 
ment IS deadedly rare. The patient may discover the condi 
tlon m the morning when washing his face, brushing his teeth, 
shaving, looking m the mirror, or on finding some diflSculty in 
eating or drinking, frequently he knows nothing of it until it is 
accidently discovered by some member of the family A slight 
local swelling may be present. Not infrequently ringing and 
biitang m the ear, vertigo, which may be very violent, fever, and 
feeling of general malaise axe noted, particularly m instances in 
which infection is prominent. Paresthesias of taste have also 
been noted, there may be complamt of a metalhc taste, and often 
the information is volunteered that the sense of taste has been 
impaired 

The essential objective features of a peripheral facial paral 
ysia have been suffiaently emphasized m the reports of cases 
Dunmutlon m acmty of the sense of smell, occasionally noted 
on the side paralyzed, can usually be accounted for by the 
failure of the ala naivp to rise on inspiration, m fact, the current 
of air passing mto the nostril usually brmgs about appronma 
tions of the ala to the nasal septum, causing partial obstruction 
While some writers attribute a partial irmervation of the palate 
to the faaal nerve, this is probably not correct, asymmetry of 
movement, as sometimes noted, is probably an accidental and 
unrelated finding or may be explained by simultaneous mvoh e- 
ment of other cnmial nerves The same may be said of devia 
tion of the tongue, this is often noted, but is usually deceptive, 
as it disappears when the droopmg angle of the mouth is re- 
tracted bj the examiner’s finger 
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It IS advisable to determine as nearl> as possible the exact 
point of injury m the course of the ner\e Figure 98 indicates 
how the anatomic relations of the nerve often permit of this 
localization, although it mav be rendered difficult bv reason of 
the fact that the entire cross-section is not alwavs involved 



Fig 9S. — Diagram of facial ncr\*c and it» connections based on the ni 
recent and no* gcncraU> accepted \tc» 

The clcclnc reactions arc often of much diagnostic and prog- 
nostic value It is well to remember that even ^illi a complete 
and permanent paml>sis these reactions ‘Kinictimcs remain 
normal Nuclear and supranuclear paml\<;ts ma> lie exempli 
lied b> the succeeding cases 

Tlic value that a facial parahsis mav have m localization of 
lesions of the brain stem is illustrated b> Case VII 
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Case VII (A241601) — ^Mr J M , aged Uventy-three, rail 
way section hand, was brought to the hospital in a stupor 
ous condition, complaimng of headache and weakness The 
patient had been practically well until two months before, when 
a headache gradually appeared This became progressively 
more intense, and was almost continuous It was always most 
marked in the frontal region, and was bilateral As the pain 
increased in seventy, it radiated to the occipital region and to 
some extent to the left ear The headache was greatly ag- 
gravated by any sudden turn of the head or jar of the body 
Occasionally a marked tmnitus, particularly on the nght side, 
and sometimes a very mtense vertigo appeared Dunng the 
month precedmg the exarmnation the patient developed char- 
actenstic projectile vomitmg The findings which had a defi- 
mte bearing on these complamts ivere as follows Fluctuation of 
the pulse-rate between 46 and 94 beats for each nunute The 
fundi ocuh w'ere negative, save for a shght hyperemia of the left 
nenm head A-Ray of the head was negative If the patient 
looked toward the nght, a marked horizontal nystagmus ap- 
peared, this was also present, but less in degree, if he looked 
toward the left The external rectus on the nght was slightly 
deficient m power, while that on the left was completely par- 
alyzed The pupils were moderately dilated and their reaction 
to hght was somewhat sluggish There was a definite weakness 
of all muscles, indudmg the frontahs, supplied by the left facial 
nerve, the muscles on the nght were not affected There seemed 
,to be some weakness of the right trapezius as well as a very 
definite motor impairment of all muscles on the nght of the 
body Speed of movement was also defimtely reduced on the 
right as compared with that on the left Sensibihty to pam was 
probably somewhat dimimshed on the nght side of the face, 
but sensation was otherwise practically normal, a satisfactory 
examination in this respect could not be made, however, on 
account of the patient’s clouded mentality Attention and co- 
operation w ere very poor The tendon reflexes of the arms were 
equal on both sides, but shghtly more active than normal The 
patellar reflex was very much increased on the nght and mod- 
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eratdy 60 on the left The tendo achilhs reflex was very active 
on the right and absent on the left. The comeal reflexes were 
diminished on both odes, but more so on the nght than on the 
left. The pharyngeal reflex was almost absent Thecremastenc 
reflexes were moderately diminished The plantar reqxmse was 
normal on the left, on the nght It was extensor by the meth- 
ods of Babmski, Oppenheim, and Chaddock. There was shght 
ataxia of the left arm and a somewhat more marked atana of 
the nght On being asked to ptpnate and supinate the hands 
rapidly, bilateral adiodokokineris, or a failore of proper mus- 
cular co-ordination, was marked. Both legs showed definite 
ataxia, which was very marked on the nght. The patient had 
difficulty m standing with his feet placed closely together, this 
was equally diffi cult with the eyes open as with them closed, 
and hence could not be interpreted as a true Romberg symp- 
tom. 

A static tremor was present on both sides, but there was no 
movement tremor 

Discussion . — A diagnosis of tumor of the pons mvolvmg the 
left sixth and seventh nerves and the left pyramidal tract above 
Its decussation was made. This represents one type of so-called 
paralysis altemans which is characteristic of pontme lesions. 
The paralysis of the external rectus on the left, m this case, is 
probably due also to a direct encroachment of the tumor on this 
nerve, although it may be stated that m general an abduccns 
paralysis m patients exhibiting a marked mtracnmial pressure 
13 of no defimte localmng value, ns the nerve is so easily par- 
alyzed by pressure alone. The patient developed n general 
convulsion the afternoon of his admission to the hospital and 
died shortly afterward Necropqr revealed a glioma of the pons, 
the infiltration being more marked on the left than on the 
right 

The tumor was very soft and showed defimte evidence of 
recent hemorrhage. 

The following case differs from the preceding ones m that the 
paralysis was due to an mvolvement of the upper motor neurone 
of the seventh nen e. 
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Case VJJi (A286343) — ^Mr W D , aged fifty-six, a brake- 
man, came to the dime complammg of headaches, dizziness, 
weakness, nausea, and vomitmg The patient had been entaely 
well imtil he had an attack of faaal erysipelas As soon as this 
disappeared, he developed headaches which were pnnapally 
frontal and produced the sensation of pushing his eyes out 
The headache vaned considerably m mtensity, although he was 
never entirdy free from it He began to feel tired and could 
fall asleep at almost any time, he lacked ambition and could 
be made to work only by constant urgmg on the part of his wife 
On Christmas day, 1918, when he felt particularly weak and 
tired, he suddenly became very weak and dizzy while w alking 
along the street He leaned up against a buflding to steady 
himself and then contmued walkmg He remembers nothing of 
his further activities, however, until about an hour later, when 
he found himself m the station house, where he was told that he 
had been picked up imconsaous and considerably bruised and 
scratched Difficulty m walkmg gradually developed His left 
leg felt “dead,” and rubbmg it afforded no rehef For about 
two months he had noticed some trouble with his left hand 
This was’ espeaally marked when he attempted to button his 
shirt or put on his collar He became greatly irritated at these 
times, tearing up the collar, and finally appeahng to his wife for 
help His sight began to bother him about six months before, 
he changed glasses, but contmued to get worse, and finally gave 
up readmg entirely Durmg this time he occasionally vomited 
With stnkmg suddeimess, making it impossible for him to reach 
a vessel m time 

The story, on the whole, is one of progressmg weakness and 
ataxia of the left arm and leg Exammation of the fundus 
showed a condition more like that of a toxic neuroretmiUs with 
exudate than that due to mtracramEd pressure ’The patient 
was unable to see objects on the left This defect m vision was 
present m both eyes, constitutmg a left homonymous hemian- 
opsia There was a questionable nystagmus on looking toward 
the nght or left The left pupil was a tnfle larger than the 
right The masticatory muscles werejjxissibly a tnfie weak on 
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sively -worse The patient’s sister, aged fifty-seven, had had the 
same condition for the past ten years 

An exammation of the eyes, including the fundus, revealed 
nothing of significance When the patient attempted to carry 
out voluntary movements on command, such as closing his eyes, 
sho-wing his teeth, -whistlmg or puttmg out his tongue, he did it 
very poorly He had great difficulty m trying to swallow, 


\ 


I 


Fig 99 — Case IX (\264731) The mask like countenance of a patient with 
a bilateral upper motor neurone lesion 



when the substance was finally started, it went down easily The 
face, however, which was deadedly masL-IiLe (Fig 99), mo-ved 
very well with aU emotional movements The patient smiled 
easily and -with a normal or even excessive amplitude of move- 
ment, he cned with overaction of the faaal muscles and winhed 
his eyes normally His speech was of the pseudobulbar type 
and exceedmgly slow There was no atrophy of the muscles 
about the mouth or tongue Voluntary movements of the tongue 
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were very slow and this slowness was also characteristic of 
other movements which the patient attempted, his arms and 
legs appeared to be qmte ngid In wnlking there was marked 
shuffling and some propulsion The patellar rcfleaes were 
shghtly more active than normal, the abdominal reflexes were 
obtamed with difficulty The plantar response and other tendon 
reflexes were normal Sensation appeared normal as was also 
sphmctenc control 

Discussion — This case strongly suggests a pseudobulbar 
palsv which, mdeed, it might be called A faimhal element was 
present, however, which probably means that the case is one of 
the familial degenerations occasionally seen m the nervous sys 
tem, which cannot always be classified defimtely Emotional 
and reflex moyements were not only present but also were 
greatly exaggerated, while voluntary moyements were earned on 
only with the greatest difficulty 

Case X illustrates a congcmtal defect of the se\ enth nerve 

Case X (A270472) — W B , a girl aged thirteen, came for 
examination because of an absolutely mask like and fixed ex 
pression m her face which had been present since bulh (Fig 100) 
She IS the second of four children, the others arc normal All 
lateral niov cments of the ey es were impossible honzonlal move- 
ments were ummpaired There was a slight divergent strabismus 
with a myopia of 8 diopters in the di\ ergmg e\ e Diplopia had 
never been present. Voluntary and involuntary movements of 
the faaal muscles were impossible, walh the exception of the 
abihty to draw down the lower hp, which was done bv both 
platvsmal muscles, these functionated normally The sternal 
portion of the left stcmomastoid muscle was absent. The 
tongue was dcadedly wnnkled and atrophic (Fig 101), this and 
the paralv sis of the bps being responsible for a sUght dy sarthrfa. 
The left arm was somewhat smaller than the right, the fingers 
were disproportionately small and one of them deformed (Tig 
102) The left breast and the underlyang pcct oralis major w ere 
absent (Tig 103) The rest of the neurologic examination was 
practicaHv negative. The patient slated that the maternal 
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grandfather and maternal uncle each had a small left arm, and 
that the latter was unable to use this arm for work Pracbcall) 
all the members of the mother’s family have syndactyly ol the 
second and third toes 

Discussion — Congemtal defects of this kmd are not only 
rare but also very mterestmg, they are as yet not very satis- 
factorily evplamed Not all cases of congemtal paralysis of the 
seventh nerve appear to be due to an absence of the motor 



Fig 100 — Case X (A270472) Congemtal facial paralysis 

nuclei of these nerves In some the nerve itseK appears to be 
absent, while m others the possibihty of a pnmary muscular de- 
fect must be adrmtted In a number of cases assoaated deaf- 
ness and a congemtal atresia of the auditory canal is found 
The diagnosis is usually easy, as the condition has been present 
smee birth 

The features which charactenze and distmgiush the supra 
nuclear or corticonuclear lesions of the faaal nerve from the 
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infranuclear in many respects resemble the analogous paralyses 
seen elsewhere m the body , the former is essentially an mmlve- 
ment of the npper motor neurone, like a hermplegia, the latter, 
a lesion of the lower motor neurone, as exemplified by neuritis or 
pohomyehbs Extremely charactenstic of a penpheral paralysis 
IS the almost uniform mvolvement of all branches of the seventh 
nerve Practically the only exceptions are found m partial 



Fig 101 — Cate X (A27C1472) D>vpla5ia o( the tongue aswciatcd mth con 
genital facial paral>ii» 

lesions of the set enth non e due to Iratima about the face, and 
in hereditary facial paralysis, as excmphfied in Case X In the 
peripheral lesions of the sc\ enth nert c alteration m the electric 
reactions also arc obtamcd as a rule particularly loss or ditmnu 
tion of response to faradic cxatation and sluggish response to 
the galvamc current, these changes, howcaan, do not dcaclop 
until after the lapse of about fourteen day s. The reflex actuals 
IS also absent or markedly impaired, seen, for example, in the 
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failure of the eyelid to dose on irritation of the cornea Occa 
sionally fibrillary tremors are seen over the entire face and 
atrophy is easily discerned In the greater number of cases, 
however, fibnUary tremors are absent and atrophy is not nobce- 
able In pontme lesions, indudmg nuclear mvolvement of the 
seventh nerve, the clmical manifestation, par excellence, is a 
so-caUcd hemiplegia altemans, m which the homolateral seventh 
and the heterolateral upper and lower axtrenuties are paralN'zed, 
a s}Tidrome designated as the h'liUard-Gubler syndrome The 
proximity of the sixth nerve usually leads to an associated ab- 



Fig 102 — Case X (A270472) Congenital malformation of the hands 


'I ducens paralysis on the same side This type of paralysis is 
illustrated by Case WI 

f Supranudear lesions, on the other hand, usually show a 
marked difference m the degree of paralysis of the muscles of 
the forehead and those of the lower part of the face, the former, 
having supposedly a bilateral cortical representation, show little 
or no paralysis, while the latter, being innervated principally 
by cells of the opposite motor cortex, show a marked degree of 
motor impairment (Case Vill) Usually a hemiplegia also 
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affects the same ade of the body The electnc reactions remain 
normal Reflex action is preserved intact Cose IX illustrates 
another interesting feature, strikingly characteristic m pseudo- 
bulbar palsy, ■which is essentially a bilateral m^^l\enlent of the 
upper motor neurones 'S\Tule the patient cannot ■^ell perform 
voluntary movements, the movements assoaated ■with emobonal 
expressions, such as laughing crying, and so forth are not only 



Ftp 103 — Ca*e \ (A270472) Congenital absence of the left breast and the 
underlying pcctorali* major 


present but also araggerated These impulses are supposed to 
arise in the palco-encephalon, the dcvelopmcntallj older por 
tion of the brain, name],, the basal nuclei nhich after paralysis 
of the corticobulbar neurones assumes full and unchecked swaj 
There are some other conditions m which the mobiht> of 
the faaal muscles is impaired that arc met -mtli occasionalh 
The t\7K; of progrcssiie muscular dtstrophi (I-andoun De- 
jenne) bcginnmg in the muscles of the face and shoulder often 

lou 
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comes to a standstill for a number of years after involvement 
of the facial muscles before the progress of the disease is resumed 
m other muscles of the body The onset of the disease, which is 
usually early in hfe, is very insidious, the progress is extremel) 
slow , and m the mam presents the charactenstics of the other 
myopathies 

The Landouzy-Dejerme type of progressive muscular dys- 
trophy IS illustrated in Case XI 

Case XI (A24733S) — Mr E H M , aged thirty-seven, an 
auto salesman, came to the chmc complaimng of difficulty m 
speech and swallowing The family history^ revealed that the 
patient’s father at the age of thirty-four had an illness with fatal 
termination, w'hich m all respects resembled the patient’s ill 
ness His trouble began mne years before as a w cakness in the 
lower hp Withm a few' weeks he had some difficulty in closmg 
tlie eyes and m speaking The condition progressed slowly for 
about two years, when difficulty in rotating the left eye upward 
appeared At this point his illness apparently came to a stand 
stdl until four months before examination The patient had 
great difficulty in sw'allowing sohds and choked easily, hquids 
troubled him less and every'^ particle of sohd food had to be washed 
dowm He also had some difficulty m breathmg, particularly on 
inspiration He could not use his fingers readily^, espeaally in 
cold weather, and was conscious of a slowdy'^ progressing, more or 
less general weakness 

Examination showed shght difficulty m rotating the left eye 
outward, when this was attempted objects at which he was look 
mg became somewhat blurred His face was mask-hke While 
he was able to wrinkle his brow fairly well, he could close his 
eyes only very shghtly and movement of the hps was shght, 
he had much difficulty m drmkmg, as the hquid tended to wash 
between his hps and the glass He was unable to whistle Mo- 
tor power of the jaw appeared to be normal No movement of 
the soft palate could be noted on phonation Laryngeal ex- 
ammation revealed a complete bilateral abductor paralysis, the 
tongue, although it could be moved somewhat, showed definite 
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dimmution in strength and in amplitude. In speaking, the 
voice vpas somewhat husky and markedly nasal Other findings 
were practically negative. 

Discussion. — The appearance of facial paralysis, which pro- 
gresses to a certain extent and then comes to a standstill for 
about five years, may give rise to some difficulty m the recogni- 
tion of the underlying nature of the condition. The family 
history and the distribution of the paralysis, however, make the 
diagnosis relatively simple 

In myasthenia gravis the paralysis is usually most marked in 
the muscles about the face and jaw, but is by no means limited 
to these. Rapid fatigue, particularly of the extra-ocular mus- 
cles, the facial muscles, and the muscles of mastication, is a 
cardinal symptom, and a differentiation of this disease and other 
types of paralysis usually presents no great difficulty 

While scleroderma may locahze largely m the face and lead 
to its immobilisation, the attendant atrophy and distortion 
about the eyehds and lips prevent confusion with paralysis due 
to other causes. 

PROGNOSIS 

The course and the prognosis of the paralysis depend on an 
accurate determination of the underlying pathology In the 
most common type of facial paralysis, that is, the so-called 
rheumatic type, improvement may begin within from one to 
three weeks, in the more severe forms restoration of function 
may begm in from three to four months or may not take place 
at all Associated movements, due probably to misdirected 
regeneration of the nerve-fibers, have been discussed Excessive 
lacnmation during the process of eating, which Oppenheim 
described m one of his cases, may perhaps also be attributed to 
this. At times a contraction appears in the muscles of the par 
alyied side, which, at first glance, makes it appear as though it 
were the well side that had suffered paralysis. Movements on 
the originally paralyzed side, however, m spite of the contrac 
tion, arc limited in amphtudc and in power Sometimes also 
onl> a portion of the nerve regenerates, for example, the fibers 
going to the eye, while those going to the other parts of the face 
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do- not regenerate Spasms may also appear winch occaaonallj 
cause the patient more discomfort and embarrassment than the 
ongmal paralysis 

Recurrences of faaal paralysis are by no means uncommon 
They often appear in patients having developmental defects, 
such as syndactyly, spma bifida occulta, hairy moles, etc., and 
for some unknown reason often localize m the opposite side of 
the face 

Not infrequently loss or dimmution of sensibihty, of hystenc 
ongm, IS present over the paralyzed side of the face, the failnie 
of this to limit Itself to the pecuhar anatonuc distribution of 
the fifth nerve gives it away At times a weakness, functional 
m ongm, of the same side of the body is seen 

The electnc reactions are often an aid m determining the 
seventy of paralysis If after the lapse of from ten to fourtmi 
days a response to the faradic current can be obtamed and 
response to the galvamc dosmg and opening shocks is hghtning 
like, recovery usually takes place m from two to three weeks, 
if the faradic current produces contraction only by the employ 
ment of a very strong current or not at all, and the galvanic 
responses are swift, recovery may be expected m from one to 
two months, if no response is obtained on faradic stimulabon, 
and response to the galvamc current is sluggish and creeping, 
recovery must not be expected withm from one to six months, 
and may never occur 

TREATMENT 

In the treatment of faaal paralysis protection from ex 
posure to cold is an important requisite The local apphcahon 
of heat is often advantageous Administration of sahcyhc acid 
preparations, such as aspmn, seems to be benefiaal Temporary 
splinting of the face by means of adhesive stops or fine threads 
anchored to the lower portion of the cheek and fastened m the 
hair has also been suggested as of value Electrotherapy sni 
gentle massage are often instituted with a certain amount of 
success In case regeneration fails to take place or is not to be 
expected by reason of the underlying pathology, such as injury 
dunng parotid tumor operation, nerve anastomosis may be tned, 
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the g)mal accessory or the hypoglossal nerve is the one usually 
selected This often brings back symmetry to the face by means 
of the restoration of musde tonus, occasionally a considerable 
degree of movement may be obtamed by re-education, the 
patient having to learn to move the face by repeating m a mental 
way the old movements of the shoulder or the tongue, dependmg 
on the nerve selected for suture. Myoplastic operations, utihz- 
mg portions of the masseter or stemomastoid muscles, have been 
attempted with varying degrees of success. Occasionally, m 
case only one of the end branches of the faoal nerve has been 
mjnred Its fellow of the opposite side fs cut for the cosmetic pur- 
pose of restoring symmetry 
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Doting the past twenty five years much research work 
concerning the thyroid has been earned out by surgeons, pathol- 
ogists, and physiologists, and dlmdans have collected a large 
amount of data, but in spite of all this work the quantitative 
results obtamed have been meager Advances m surgical treat- 
ment have met with ojiponents- Questions relating to hyper 
trophy and hyperplasia of the gland are subjects of heated 
debate between pathologists, and probably the greatest discord 
and variance of opimons of thyroid troubles b found among 

rlinkiflnQ 

The several large dimes in this country that are treating 
thyroid disturbances have not been m accord with each other m 
regard to the rdabon between rUnlral symptoms and the his- 
tologic findings in the gland, nor have they agreed m r^ard to 
the best time and the desirabihty of surgical mtervention. It is 
obvious that if aH mvestigation were confined to surgical re- 
search, climcal examinations, and the microscope, ultunate con- 
dusions with a quantitative value could not be secured. A 
barrier exists beyond which it is impossible to go wilhcat tie 
aid oi some other vehlde. 

Problems in thyroid activity must be regarded as problems 
dealing with a phyriologic process, and to interpret process 
by its end results may be mislcadmg The loecce rfadi deals 
with the nature of matter and the amounts p-eseni is Aamstiy , 
and, since thyroid disturbances are merdr alterations in the 
rate of a chemical process, it is od1> bj ciemutxj that a dear 
understanding of the abnormahties can be because it 

13 onlj bj a cheimcal analysis of the thj-roid secretion that 
5*3 
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normal process can be established Thyroid investigaboa vras 
begun at this dime m about 1906, and m 1908 WflsoE and 
Plummer*® established the fact that exophthalmic goiter b 
always accompamed with hyperplasia of the thyroid gland 
This relationship is of great importance and marks a disbnct 
advance m our knowledge of goiter, but, realizing that still more 
aid was required m this problem, a chemical mvesfagabon of the 
thyroid secretion was deaded on, this study was begun by mem 
1914 

Although extensive chemical mvestigation of the thyroid 
secretion had been earned out, no smgle crystalhne substance 
possessmg physiologic activity had up to this tune been isolated 
from the gland In 1895 Baumann established tbe important 
chetmcal fact that the normal thyroid contains lodm He was 
able to concentrate the 10 dm compounds of the gland until a 
certam fraction contamed about 9 per cent of 10 dm Beyond 
this partial purification he did not go This fraction of the 
gland he named “lodothynn ” Other investigators immediatelj 
took up the problem, and at first lodothynn was regarded as an 
active constituent of the thyroid Later investigations have 
discredited this claim, however, and today lodothynn is not rt 
garded as even a concentrated form of thyroid gland Deac 
cated thyroid has a certain definite and speaEc action on pa 
tients suffering from myxedema lodothynn does not reheve 
the symptoms in the same way and to the same d^ee 

TTie proteins of the gland have been partially fractionated, 
and Oswald has separated a protem contammg most of the 
lodm present m the gland, which he has named “thyreoglobulin. 
Thyreoglobuhn possesses all the physiologic activity of deac 
cated thyroid, but it is not a smgle crystalhne substance and 
its 10 dm content is not very much higher than that of desiccated 
thyroid Although other mvestigators have partitioned the 
thyroid proteins mto vanous fractions, these differ but bttle 
from lodothynn, which is obtamed by treating the proteins with 
aad, or from thyreoglobuhn, which results from a separation of 
the proteins of the gland without any deep-seated destruction or 
alteration 
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roVESTIGATION OF THE CHEMICAL COHSTITOEirrs OF THE 

GLAND, ■WITH ISOLA'nON OF THE lODtH-CONTAINIHG COM 

POUND IN PURE CRYSTALLINS FORM 

Starting ■with fresh and desiccated thyroid the present in- 
■vestigation ■was at first concerned ■with the diffusibihty of the 
iodm-containing compound lodin 13 not diaiyzable from the 
thyroid proteins, and ■will ■withstand rather severe chemical 
treatment and still be undialyiabie through a collodion sac in 
mnnmg water In order to determme the stabihty of the lodin 
compound vanous hydrolytic processes were apphed to the 
thyroid proteins Among others the alcoholic alkahne h3rdrol- 
ysis used by Vaughan 'was tned, and ■with some slight modi- 
fications It ■was found to produce a deq>-seated hydrolysis with- 
out breaking oS lodin from its orgamc combination Further- 
more, the hydrolysis so altera the iodm-contaming compounds 
that about 70 per cent, of the total 10dm is diaiyzable Another 
change brought about by the hydrolysis is the solubihty of the 
lodin compound m aod. About 50 per cent of the total lodin 
contained in the hydrolyzed products is soluble in aads, and 
50 per cent, is insoluble. The 10dm m the aad insoluble por- 
tion 13 , to a large extent, non-dialyzable The presence of lodin 
m organic combination and m non-dialyrable form was en 
couraging evidence oi the stability of the lodin compound and 
mvited further investigation. 

The physical and chemical properties of the aad insoluble 
group of hydrolyzed constitnentB will be described somewhat m 
detail, since this ■will bring out the chemical problems mvolved 
and some of the difficulties encountered 

An alkaline solution of the aad insoluble constituents is 
dark brown, almost black, ■with a green fluorescence, and shows 
a Tyndal phenomenon ■with a beam of hght. The non-dif- 
fuslbillty, fluorescence, and Tyndal phenomenon show that the 
solution is one of colloidal nature. Among the aad insoluble 
constituents are fatty adds, resulting from the original fat m 
the desiccated thyroid, and sulphur, which results from the de- 
composition of cystin. The solution has no characteristic odor 
other than a general fatty smell. The first step m the method 
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of separating the lodin compound is to dry the aad-msolubk 
constituents, mix with infusonai earth, and extract with petro- 
leum ether to remove fatty aads and sulphur 

Later it was foimd that fresh thyroid glands could be snb- 
stituted for desiccated thyroid as a source of material, and 
that hydrolysis in alcohol is not necessary Hydrolysis of tie 
proteins may be earned out by use of aqueous sodium hydrond 
alone, and the length of the time can be reduced to twenty-four 
hours A quantitative separation of all fats as sodium soaps 
may be affected, and a perfectly clear alkahne filtrate of tie 
hydrolyzed thyroid proteins containmg practically the entire 
lodm content of the gland is obtained On aadification of fins 
solution a fine flocculent preapitate sqiarates If this pre- 
apitate is filtered off and dned, it is found to contain appron 
mately 0 1 per cent of the total weight of the fresh glands used 
It contains, on the average, 26 per cent of the total lodm. The 
total lodm m the gland, therefore, is divided by aqueous alkaine 
hydrolysis into aad-soluble and aad-insoluble compounds. 
Approximately three-fourths of the total lodm-contauung com 
pounds are soluble in aad and only one-fourth insoluble Tte 
proportion is remarkably constant dunng different penods of 
the year and m samples of thyroid from different speaes Tie 
significance of the figure is not entirely clear, but in all prob- 
abihty it represents the eqiulibnum existmg within the glands 
between the completed lodm compound which possesses physio- 
logic activity and the matenals which are used by the gland m 
the building up of the substance. Physiologically tested, the 
aad-soluble hydrolyzed constituents are inactive, and the small 
portion which is preapitated by aad possesses the entire physio- 
logic activity of the gland 

The most str iking property of the aad-insoluble group of 
hydrolyzed products is their aadic nature They may be dis 
solved m alkali and repreapitated by aad without appreaable 
loss of lodm 

Many attempts were made to separate the lodin compound 
by its solubihty and preapitation properties with vanous re- 
agents No specific preapitant was found No difference m 
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solubility vras found 17111011 could be used to effect a separation. 
After many attempts to separate the 10 dm compound had 
failed, It became apparent that the compound ivas not present 
in free form, but was still firmly bound to some unlnown sub- 
stances. The lodin compound will be called thyroxm through- 
out this paper 

Without going into a detailed description of the separation 
of thyronn the essential stqjs in the method consisted in the 
removal of impnnties by the use of banum hydroad and the 
insolubility of thyroxm in alcohoL Almost 200 mg of the sub- 
stance were isolated without difficulty and no trouble was an- 
tfapated in dupbcating the results and separathig any desired 
amount of thyroxm from the gland 

As the yield of thyroxm depends on the amount of desiccated 
thyroid which can be treated at any time, it was decided to 
enlarge our facilities for the hydrolysis oi desiccated thyroid, 
which, up to this tune, had been earned out m glass flasks. An 
ll-gaHon galvanized Iron tank was constructed to take care of 
500 mg of desiccated thyroid at one tune. The aad insoluble 
constituents were obtamed as before, but no crystals of thyroxm 
were obtained 

After worfang for fourteen months m an endeavor to repeat 
the first isolation of the crystals, it was found that five con 
(hbons influence the isolation of thyroxm In pure oystalUzed 
form 

1 Effect of temperature on precipitation with an aad 

2 Effect of heating the alkaline hydrolysis solution m the 
presence of metal, 

3 Effect of carbon diond 

4 Effect of temperature during treatment of a solution with 
carbon dioxid 

5 Effect oi different samples of desiccated thyroid 

These five factors finally became apparent aiter a considera- 
tion of all the results obtained dunng the course of two years’ 
investigation It is remarkable that all these factors were un 
consdously controlled during the first purification, eqieaallj ns 
it took months to find out that man> separate and distmct 
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influences were at work causing the destruction of the com- 
pound 

The investigation of the chemical constituents of the thyroid 
was begun by the writer in September, 1910 The use of hanum 
salts to effect a sqiaration was tned m November, 1914, and 
thyroxm was first isolated m December, 1914 Although more 
than 100 mg were isolated at that tune, it was not until Feb- 
ruary, 1916, that the effect of carbon dioxid was established and 
more of the substance was obtained During the summer o{ 
1916 several grams of thyrroxin were separated, and in May, 
1917, more than 7 gm were available for its chemical identifica 
bon The empincal and structural formulas were determined 
dunng the summer of 1917 In December, 1917, Osteibeig, 
workmg m this laboratory, succeeded m synthesizmg a small 
amount of thyroxin. The synthesis was repeated and the strut 
tural formula confirmed m April, 1919 Up to the present tune 
about 33 gm of the compound have been separated from 6550 
poimds of fresh thyroid maternal made up almost entirely of the 
thyToid of the hog 

After isolatmg about 7 gm of thyroxm m the manner de- 
scribed, its empincal and structural formulas were determmed, 
and the substance was shown to be 4, 5, 6 tn-hydro4, 5, 6 
tn-iodo, -2 oxy, -beta mdolpropiomc aad Thyroxin exists m 
three forms (1) the keto form with carbonyl group adjacent to 
the immo. 




Iff v. 
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c— C-C-CT h 
H H 




N 

Fig 104 


(2) a tautomenc enol form of this with an alpha hydroxy group 
and double-bonded nibogen with no hydrogen attached to the 
immo, 
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and (3) a fonu m which there is an open nng structure, the 
elements of water entering between the unino and the carbonyl 
with the formation of an amino and a carboxyl group A con- 
sideration of the Isolation of thyroxin after its structural formula 
had been determined explains the chemical reactions involved m 
the purification and isolation of the substance. 

Although it IS not wi thin the scope of this paper to consider 
at length the chemical formula and reactions of thyionn, it is 
necessary to establish the chemical nature of the substance m 
order more fully to appreciate the physiologic activity of the 
substance when functioning in the Bnimal organism. So long 
as thyroid disturbances were known only in dinirnl and surgical 
terms it was impossible to formulate and appreciate the chemical 
processes involved which brought about the climcal manilesta 
tions Having isolated a ringle chemical substance m pure 
crystalline form the problem of thyroid mvestigation is tre 
mendoudy simplified The number of substances m the thj 
roid secretion which have physiologic acbvity has been a matter 
of some dispute The relation of lodm to thyroid activitj has 
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been a most debated subject By the adramistration of thyrom 
It bas been possible to detenmne the exact physiologic activity 
of this substance and to determine whether or not any other 
substance is necessary in order to duphcate the physiologic 
activity of whole desiccated thyroid It may be stated in bnd 
that administration of thyroion to a patient or expemnental aiu- 
mal which is suffering from thyroid defiaency will reheve the 
symptoms to an extent, and m every detail m a manner sunilar 
to the administration of desiccated thyroid It would appear, 
therefore, that there is no other substance present m the normal 
thyroid secretion which is essential for the physiologic activity of 
the gland 

In regard to the relation of lodm to thyroid activity it is 
evident that lodin is necessary for the physiologic activity of 
the normal gland Thyroxm contains 65 per cent, of lodin and, 
as thyroxm is the acbve constituent of normal thyroid secretion, 
if any given gland contains no lodm the conclusion can be drawn 
that no thyroxm is present, and, therefore, the gland does not 
possess the physiologic activity of the normal thyroid secretion. 
It IS necessary, however, to xmderstand the chemical nature of 
thyroxm m order to appreciate what may occur m an abnormal 
thyroid secretion. The physiologic activity of thyroxm can be 
entirely destroyed merely by altermg one atom of hydrogen 
withm the molecule If this is done the substance ceases to 
possess its usual physiologic activity The lodm withm the 
molecule is not affected by altermg the atom of hydrogen. It is 
evident, therefore, that the activity of thyroxm is not due en 
turely to the presence of lodm withm the molecule, and we are 
forced to conclude that the activity of the substance is m a 
large part, if not entirely, due to the umque configuration of the 
organic nucleus to which the lodm is attached Altering the 
nucleus without affecting the lodm destroys its physiologic ac 
tivity The question stdl remains unanswered as to what would 
be the effect of substituting other elements for the lodin and 
leaving the organic nucleus mtact This question can only be 
approached through the field of orgamc chemistry, as it mvolves 
the synthesis of thyroxm and the buildmg up m the laboratory 
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of the molecnle piece by piece entirely independent of the 
nninfal organism and the thyroid gland, which fa nature’s way of 
manufacturing the matenaL 

If the organic nudeua is the essential part of the thyroim 
molecule, d efinit e chemical reactions can and must be ascribed 
to thyroxin m order to eiplam what chemical processes are in- 
volved when thyroxm functions withm the body The possible 
chemical reactions m which thyroxin can be mvolved are cen- 
tered around the ammo group which fs present withm the 
molecule, and it seems highly probable that the function of thy 
roim withm the animal organism is to permit reactions mvolv- 
mg aads and alhalis to take place at a much more rapid rate. 

Without going mto detail, thyroim may be considered as a 
vehicle which is employed to tranqiort a certain amount of 
material, for example, carbon diond, from one place to another 

The position occupied by thyroxm in the anunal organism 
may be compared to the cylinder m a gasohne engme. The 
amount of energy produced at any time by the body is dependent 
on the capaaty of the organism to produce energy, and Hummer 
has defined the function of the thyroid as the substance which 
detenmnes the quantum of energy produced m the body Con 
Bidered m this way a quantitative relation can be established 
between the amount of thyroxm in the body and the amount of 
energy produced If the size of the cyhnder m a gasohne engme 
13 increased or the length of the stroke increased the amount of 
energy produced bears a quantitative relation to the changes m 
the tylinder, m the same way the amount of thyroxm m the 
body detenmnes how much energy the body is capable of pro- 
ducing 

In the absence of thyroim other substances carry out this 
general process, so that the addition ol thyroxm to the animal 
organism merely mcreases the rate of the chemical reaction If 
thyronn has entered mto such a reaction it Is regenerated at the 
end m its ongraal form and is ready to react the second time. 
This cyde is kept up without mterrupbon and the substance 
continues to function tor a. very long time, as much os three 
necks niter a smglc administration. 
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When for any reason a normal individual loses his thymd 
secretion certain defimte changes occur Death is not pro- 
duced by lack of a thyroid secretion, but the energy productron 
of the individual drops to a level which is surprisingly consrstent 
in all cases of high-grade myxedema This level is 40 per cent 
below normal, that is, the amount of energy which is produced 
m the body when at rest is 40 per cent less than in a normal 
mdividual under the same condition In order to explain tk 
fact it is necessary to assume either that the rest of the cells 
within the body can produce sufiSaent thyroxm to maintam 
energy at the level of 40 per cent below normal, or else that the 
cells in the body other than the thyroid do not produce an appre- 
aable amount of thyroxm and life within the animal organism 
IS mamtained by substances other than thyroxuL Until the 
structural formula of thyroxm was known the first supposition 
would appear the more probable, but when the question is con 
sidered m the hght of the known structural composibon of 
thyroxm, the latter alternative is, m all probabihty, the correct 
one 

Thyroxm is an ammo-aad It is not like any other ammo- 
aad, but still it may enter mto reactions which are similar to 
those carried on by other ammo-aads In searchmg for the 
other compounds m the body which carry on reactions m a 
manner similar to thyroxm it is apparent that the most plausible 
substances are the compounds of simfi nr chemical structure, 
that IS to say, ammo-aads and proteins, and to these may be 
added aeatm and creatinin. No great significance can at this 
time be attached to the close resemblance m chermcal structure, 
but as the chermcal properties of thyroxm are more clearly un 
derstood it becomes more and more apparent that the physiologic 
activity of the substance is umque only m its abflity to act as a 
catalyst 

There is no chemical reaction m which thyroxm enters that 
cannot be produced by other substances The umque action of 
thyroxm hes m the fact that it can enter mto a reaction and be 
regenerated at the end m its onginal form and m a manner which 
permits it to repeat the same reaction tunes without number 
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The other Buhstances of similar chemical structure are de- 
stroyed when they enter into reactions which are mmilnr to the 
ones by which thyrorm produces energy 

Thus far only reactions concerned m the maintenance of the 
metabolic rate have been considered It has been pomted out, 
however, by Gutematsch, Rogoff and Marme, Morse, Swingle, 
and others that desiccated thyroid and other 10 dm substances 
are capable of mcreasmg the rate of the metamorphosis of the 
tadpole to the frog This action has, furthermore, been shown to 
be due to the action of iodin. The metamorphosis of the tad- 
pole, however, mvolves reactions which are undoubtedly different 
from the reacbons mvolved m the mamtenance of the normal 
metabolic rate. 

The findmg that iodm breaks off from thyroxm m the form 
of hypoiodoua acids throws considemble hght on this phenom- 
enon. The action of the hypoiodous aad produced m the nas- 
cent state within the cells initiates a certain train of action 
which results m the differentiation of cells and metamorphosis of 
the larva form. This will not be consideted m this paper except 
m BO far as to point out that the effect of thyroxm on the meta- 
morphods of the tadpole and on the basal metabolic rate m 
volves two separate and distmct chemical reactions 

Although the administration of thyroxm relieves the symp- 
toms of hypothyroidism, m larger amounts it produces hyper- 
thyroid symptoms and eventually death 

What chemical reactions are so stimulated by thyroxm that 
life b mcompatible are still unknown, but it is obvious that death 
IS not due, m a stnct sense, to the presence of thyroxm itself, 
but is due to the secondary effects which thyroxm brings into 
play 

One of the most important findmgs in connection with the 
physiologic activity of thyroxm has been the establishing of the 
quantitative relabon between thyroxin and the basal metabolic 
rate. Plummer has shown that 1 mg of thyroxm m an adult 
wdghmg approximately ISO pounds macases the metabobc 
rate 2 per cenb The curve of this response has been shown to 
be approximately a straight hne between metabobc rates 30 

\oi. 3— 3S 
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per cent below normal to 15 to 20 per cent above normal Tim 
finding, coupled with the observation that all mysedematom 
patients tend to approach a uniform metabohc rate whidi b 
about 40 per cent below normal, is eictremely strong evidence m 
favor of the hypothesis that without the presence of thyioim 
withm the animal organism rapid and large fluctuations m 
energy output would be impossible Clinically this is substan- 
tiated by the great difl&culty the myxedematous patient main- 
fests when endeavormg to walk upstairs or carry out any otba 
muscular activity The range of fluctuation of energy output 
is limited The normal existence is at a rate m the neighboi 
hood of 40 per cent below normal However, by the adminis- 
tration of thyroxm this basal metabohc rate can be raised to any 
desired figure, and it can be so mamtamed over periods of time 
measured m years These facts suggest that m the normal 
animal organism thyroxm is not fundamentally essential to life. 
The fundamental chemical reactions occur and life is mamtamed 
m the complete absence of thyroxm, but m this condition the 
flexibihty of energy output is limited to a narrow range The 
addition of the th 3 T:oid apparatus to the animal organism es- 
tablishes not only a higher plane of basal energy output, but it 
supphes the mechanism which permits the maximum range m 
flexibihty of energy output 

The amount of thyroxm withm the tissues is undoubtedly a 
physiologic constant, a figure as constant per weight of tissue as 
the normal number of red cells per cubic millimeter of blood, 
etc What determmes this normal content of thyroxm is un 
known What mamtams the content of thyroxm withm 
tissues IS obviously the blood-stream Some work has already 
been completed m this laboratory which has the objective of 
determining the thyroxm content of the blood and tissues 
This may be done by detenrunmg the maximum lodm content 
of the blood and tissues Whether or not the total lodm m the 
blood and tissues is 100 per cent m the form of thyroxm or 50 
per cent cannot be shown, but the total amoimt of thyroxin 
could not be more than the amount mdicated by the total lodm 
present m the tissues The method for the detenmnation of 
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lodon whicli I published in 1914 has recentlj been further refined 
and perfected bo that now 1 part of lodm in 10,000,000 to 20,- 
000,000 can be determined with a high degree of accuracy Bj 
the use of this method it has been shown that the lodm content 
of the blood of animals is approvimatelj 1 S to 2 parts per 10,- 
000 000, that IS 015 to 020 of 1 mg per 100 c c The lodtn 
content of the tissues is shghtl) higher averagmg 2 5 to 3 parts 
per 10,000 000, and the content of the h\er is still higher, from 
3-5 to 4 parts per 10,000 000 These figures must be amplified 
and confirmed bj more work which is now bemg earned out, 
but they already mdicate that there is an eqiiflibnum esastmg 
between the amount of thj-toian m the blood m the tissues, and 
m the hver 

If the presence of thyroxm within the tissues determines the 
metabohe actint) of the tissues, it is obsuous that if there w ere 
no mechanism for varying the amount of thVTOvm and if the 
tissues alwaj’s contained enough thyrosm to permit of their 
maximum output of cnergv the control of the cnergv output 
dunng penods of rest would be, to sa> the least difficult 
IVhether or not the thvToxin content of the tissues dimimshes 
after a penod of great exertion, the thvroxin bemg carried back 
to the thyroid gland b) means of the blood stream and there 
held as a resen oir until further demanded is still unknown 

This mechanism is at least mdicatcd and is m part substan 
tinted bj the findmgs of the seasonal variation of the icxlin in 
the thyroid gland Seidell and Fenger have shown that dur 
mg the wmter months the thjToid glands of beef sheep, and 
hogs all contiun much less lodm than dunng the summer months 
It is apparent that dunng the winter months more energv is 
required to mamtain body temperature and the low lodin con 
tent of the gland could be explained either b> the fact that the 
thjToid gland has given up its supplj of thvTOxin to the tissues 
or b> an actual vveanng out of th>TOXin due to the prolonged 
functiomng of the substances in the tissues, so that dunng Jan 
uaty , Februarj, and March the amount left in the gland would 
be at a mmimum Dunng the Bummer months, vnlh less cnergj 
production in the animal the amount of thvroxin demanded in 
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the tissues is less It reappears in the gland, either because its 
rate of production is greater than its rate of destruction, or be 
cause the amount m the tissues is returned to the gland and held 
there for use at some future time The seasonal fluctuation oi 
thyroxm m the gland is more satisfactorily explained on thi 
basis than on the basis of varymg lodm content of the food 



Fig 107 — Case 118156 At time thyroxin treatment was begun and 
months later Increase in height 4 inches 

and as it holds for beef, sheep, and hogs, it is suggestive that the 
mechanism of the variation is essentially due to the vaned 
energy output of the animals during the cold and the hot months 
of the year 

The physiologic activity of thyroxm and its effect on the am 
mal orgamsm have been established by studymg the reactions 



Fig lOS — Case 118156 At time th>roxin treatment wai bcgijn and one 
>^r later IncrcaK: in height 6 inches. 

Casp I (118156) — M, a girl a^cd ten, ctiinc to the 
clinic suffenng from thNToid defiacnc^ The child had not re 
cciNcd desiccated lh>Toid at an\ lime up to the ape of ten 
She was brought for examination because of her stunted growth, 
she was 37 inches high and weighed 37 pounds (Figs 107, lOS) 
During three months she was gi\en all the con«tUuents of 
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the thyroid other than thjTOxm This produced no iiabk 
effect She did not grow any taller and there was but sli^t 
change in her skin and general appearance She ivas then gi\en 
0 4 mg of thyroxin every day for six months, during which time 
she grew 4 mches She has contmued to take thyroxin in dosea 
varymg from 0 4 to 0 8 mg up to the present time A table of 
her heights and weights is as follows 


Dite 

WelU^t pounds. 

Height inches. 

January 4, 1915 

37 

37 

Januan’ 27, 1915 


38 

Fcbruan' 27, 1915 

mi 

38 

April 2, 1915 

38 

39 

Mav 5, 1915 

37 

39 

June 4, 1915 

iPA 

39>i 

July 8, 1915 

39 

41 

August 5, 1915 

41 H 

41}^ 

September 4, 1915 

iPA 

ilH 

October 16, 1915 

nVi 


November 13, 1915 

45 

42 

December 14, 1915 

mi 

42H 

January 16, 1916 

45 H 

43 

February' 15, 1916 

44 

43K 

March 17, 1916 

45H 

43 

April ?, 1916 

43 

43H 

May ?, 1916 

46 

44 

June 18, 1916 

47 

44A 

July 14, 1916 

46H 

44A 

August 16, 1916 

‘i7A 

45 K 

September 17, 1916 

48A 

45J^ 

October 22, 1916 

50 

45A 

November 17, 1916 

50A 

45^i 

December 6, 1916 

so A 

45H 

January 16, 1917 

52 

46 

March 13, 1917 

52 

46J^ 

Apnl 19, 1917 

53 

46H 

May 25, 1917 

54 

46?4 

June 19, 1917 

53 

47 

July 23, 1917 

53 

47 

August 22, 1917 

53 

41 Ya 

September 25, 1917 

54 

41Ya 

October 29, 1917 

56 

41Y. 

November 27, 1917 

57 

48 

December 20, 1917 

56 

48 ^ 

January 16, 1918 

57 

4&H 

February ?, 1918 

58 

4&A 
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Dite. 

poftad*. 

Hdcht iiKbo 

March 30 1918 

58*4 


Apnl 20 1918 

S9 

48Ji 

May 30 1918 

58U 

48JS 

June 26 1918 

58 

4a‘4 

Jul> 21 1918 

57 U 

4S^i 

August 30 1918 

58 

W-i 

September 24 1918 

57 

ASh 

October 28, 1918 

58 

49 

NokTraber 30 1918 

58>2 

49‘s 

December 31 1918 

58 

49^ 

Januarj 31 1919 

59^5 

mi 

February 27 1919 

60 

soil 

March 23 1919 

62 

mi 

Apnl 27 1919 

60 

50U 

June 22 1919 

59^4 

50^ 

August 29 1919 

65 

S2»-s 


Today this child is bnght and actiie, she attends school and 
IS restored os nearlj to normal os is possible considering the 
late time in her life i\hen thjTOid medication was started She 
has iccetvcd nothing but thvrosm and all the improvement is 
due to this single substance The patient not onlj grew taller, 
but also her skm became soft and moist her hair ahich mas 
coarse and thm became thicker softer and much longer, her 
mentaht) is wonderful!) improved 

This patient is a t)'pical example of the wav m which thv 
roxin afTects the aruraal organism No cell in the entire bodv 
remained unchanged Ever) cell was stimulated to greater 
actmt) In this connection it is also to be noted tliat the 
patient was not given excessive amounts of th)Toxin \n over 
dosage of the substance produces effects that arc almost as 
deleterious as an absence of th)Toxin 

The amount of th)'ro\in given an individual depends on the 
rate at which that indivadual dcstrovs thvroxin and onl) enough 
should be given to maintain a normal balance, that is the pa 
ticnt's production of cnergv should be regulated so that it is 
neither above nor below the amount which 1 $ normal for the 
weight and height 

Cvsp II (1-16134) — Mrs. S.agcd fortj^cvTn, came to the 
clinic chicdv because of her mental svniptoms. This patient, a 
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woman of high social position, well educated, and finanoallj- 
mdependent, had become slowly incapacitated during the past 
ten years, and at the time of exammation had ceased piac 
tically all actiAuties She required a trained nurse, at times waj 
irrational, and had spent about six months in a samtanum, mA 
a diagnosis of dementia praicox, and a hopeless prognosis (Flg■^ 
109 , 110 ) 

We administered large amounts of thyroxm for three weds, 
and the patient was entirely relieved, the edema and subjects e 
symptoms had disappeared, and she was bnght and alert Sk 



Fig 109 — Case 146434 Patient at the time thyroxin treatment iras begen 
and one month later 


returned home to take up her household management, and since 
that time has been practically normal 

Although the mental condition of this patient was her reason 
for commg to this dime and was perhaps her most striking 
abnonnahty, still, the administration of thyroxm produced a 
change throughout her entire body She is now taking approo 
mately 8 mg of thyroxm each week. More or less than this 
amount produces subjective symptoms 

A correct diagnosis had not been made elsewhere because 
desiccated thyrroid had been given and produced no improve- 
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: mcnt in the symptoms This may be explamed b) the fact that 
: a large amount i\as necessary in order to imtiate the impro\e 
5 ment "Verj large doses of thyroxin irere required during the 
first few daj^ but after the first response the patient became as 
: sensitive to thyroid medication ai» the normal person This 
probably is due to the patient s non absorption of the matenol 



Fig 110 — Cwc 14^34 Same ai Fig 109 aWe vieu 

from the alimentary tract After the improvement had been 
brought about this absorption improved and the patient reacted 
m a normal manner 
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THE VALUE OF THE BASAL METABOLIC RATE HT THE 
TREATMENT OF DISEASES OF THE THYROID 

W M Booihbv, M D 


The object of the demonstration this afternoon is, first, to 
explain briefly what is meant by the term “basal metabolic 
rate,” second, to describe the method of its determmabon, and 
third, to illustrate the Hintral value of the basal metabohe rate 
in the treatment of thyroid disorders 

EXPIAJIATIOII OF THE TERM “BASAL METABOUC RATE" 

“In each mammal there is a basal metabolism." Bj the 
term ‘Tiasal metabolism” of an organism is meant the minimal 
heat prodnction of that organism, measured from twelve to 
eighteen hours after the ingestion of food and with the organ 
ism at complete muscular rest. This minimal beat production 
may be determined directly by actual measurement by means 
of a calorimeter, or indirectly, by calculating the heat produc- 
tion from an analysis of the end products which result from oxi- 
dation wlthm the organism or qwafically, the amount of oxygen 
used and the corre^ndmg amount of carbon diond produced, 
together with the total mtrogen eliminated m the unne. 

The determination of a pabent's basal metabohe rate is 
therefore, like the taking of his temperature, the measurement of 
certam heat phenomena inherent m the hving organism The 
basal metabohe rate, as I have said, is the amount of heat pro- 
duced bj a person under certain standard condibons, while the 
temperature is the measurement of the heat level, or the bal 
ancmg pomt between heat produebon and heat eliminabon, and 
is expressed m standard umts, as degrees Centigrade or Fahren 
hat. Let me illustrate mj meanmg bj some physical cipen- 
ments. Here is a beater of distilled water heated bj one Bunsen 
burner, the water is boiling moderately, and the thermometer 
therem registers 100° C The second beaker of water is heated 

flos 
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by two Biuisen bximers, the water is boihng more violently thai 
in the first beaker, but the thermometer therem registers tk 
same temperature, 100° C And, finally, under this tkd 
beaker we have one Bunsen burner turned very low and tie 
flame appears about one-half the size of that under the first 
beaker The water is just boihng, or “simmering,” and agara 
the thermometer registers 100° C Obviously, there is a great 
difference m heat production m the three expemnents, but tfie 
thermometer gives us no clue to these differences because the 
regulatory mechanism of the boihng mamtains the heat W 
at the same constant pomt However, by addmg salts to the 
water or varymg the atmosphenc pressure on the surface of the 
water, changes can be made m the boilmg-pomt 

Under normal conditions the heat regulatory mechanism of 
all warm-blooded fltnmnk is so exquisitively sensitive and ac 
curate that it mamtains the body at a constant normal tempera 
ture There are many diseases, mostly of bacterial character, 
that upset this regulatory mechanism, and mcrease the tem 
perature of the body, just as the addition of salts raises thf 
boihng-pomt of water The diagnosis, treatment, and prog 
nosis of febrile disorders have been rendered far more exact b] 
the use of the thermometer, no one will for an instant questioi 
its value But, on the other hand, the thermometer gives u 
no information as to the diagnosis, treatment, or prognosi 
(except for mtercurrent infections) of a very much larger groui 
of diseases However, m this group there are certam diseases 
which show marked variations m the amount of heat produced 
The most stnkmg variations are foimd m disorders of the thyroid 
gland In patients suffermg from hyperthyTroidism the basal 
metabohc rate, or heat production, may be more than twice that 
of the normal person, representing the physical example of two 
Bunsen burners, while m hypothyroidism or myxedema the rate 
may be one-half normal, corresponding to the Bunsen burner 
turned low 

As a general rule m febrile disorders the higher the tem* 
perature, the more mtense the infection, so m hyperthyroidism 
the higher the basal metabohc rate, the more severe the dis- 
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ease. But, as we all know, the patient who has a temperature 
of 104° F will not necessarily die, nor, on the other hand, will 
the patient with a temperature of 102° F necessarily hve, for 
other factors play their part. And so m evaluating the basal 
metabohc rate we must take into consideration other factors, 
such as the condition of the heart, loss or maintenance of weight, 
and abihty to take nourishment. Still the chief proposition re- 
mains, that the higher the rate m hyperthyroidism, the more 
severe is the disease, and, conversely, the lower the rate in hypo- 
thyroidism, the more complete is the decrease m function of the 
thyroid gland 

DETERMHIATIOK OF THE BASAL METABOLIC HATE 
Time prevents me from entering into a discussion of the 
fundamental principles of indirect calorimetry and their de- 
velopment, it will suffice to state that the heat produced by the 
combustion of any substance, whether or not in a hving body, 
can be determined from a knowledge of the quantity of oxygen 
consumed together with the end products of that oxidation. 
The routme method of deter minin g the basal metabohc rate as 
used m our laboratory is as follows 

To eliminate the influence of food the patient comes to the 
laboratory in the mommg without breakfast, in the so-called 
postabsorptive state He is put to bed and comfortably ar- 
ranged, he hes qmet for twenty nunutes so that the influence 
of muscular exertion will cense Durmg ibis prehmmary penod 
the pulse, respiration rate, and blood pressures are takem 

The teat proper is begun after this twenty minutes’ rest, when 
a mask is tied on the patient's face. The total e.xpired air is 
collected b> means of inspiratory and expiratory valves, over 
an accurately timed period, approiunately ten mmutes. The 
volume of the expired air is carefully measured and the tem 
perature and barometnc pressure recorded Samples of the 
e-xpircd air arc analyzed m duplicate to detenmne the percent 
age of oxygen and carbon diond We now have sufficient data 
to calculate the total hourly heat production with an error of 
less than 1 per cent Du Bois has shown that the heat produc 


6o6 


W M BOOTHBY 


tion of a person is proportional to his surface area, a factor (l^ 
pendent on his heigM and weight The calones for each Bqtiait 
meter of body surface for one hour thus found are compared nti 
Du Bois’ normal standards of comparison which are depemiat 
on the age and sex of a patient The results are reported to th 
chmaan m terms of percentages above and below normal W( 
do not consider variations in the basal metabohc rate of + U 
per cent of chmcal significance 

The case histones which I shall present illustrate the dinia 
use of the basal metabohc rate for diagnosis, prognosis, ant 
treatment in thyroid disorders The first case is one of mik 
hyperthyroidism m an otherwise neurotic patient, and illus 
trates the value of the basal metabohc rate at two penods a 
the course of the disease m determining the presence or absenc 
of hyperthyroidism 

Case I (A230712) —Mrs C W 0 , aged forty-two, cam 
to the dime May 5, 1918, complaining of itching of the sin 
weakness, and heart trouble She was first assigned to ti 
Dermatologic Section, and the positive findings were as foBon 

A well-built, somewhat undernourished woman who h 
lost 10 pounds m the past month m spite of a good appedt 
There is marked dermagraphia, the face has a cyanotic 
ance, chest and back show a few papules and pustules, the thy 
roid IS large and hard , there is a fine fibrillary tremor of the tongue 
and a coarse tremor of the extended hand, palpitation of the 
heart, no murmurs, pulse 108, Wassermann reaction negative, 
skin sensitization tests negative The dermatologic diagnosis of 
chrome urticaria was made and the patient referred to a section 
of general medicme for further study 

The Medical Section ehated the foUowmg additional positive 
data About rune months ago, after a hard day’s work m the 
heat, the patient became very nervous atirt generally upset, 
with severe pam on the left side of the head for three or four 
days, together with palpitation of the heart Since then her 
heart has been very irregular, with attacks of palpitation of 
short duration, occasionally accompamed by shortness of breath 
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md faintness. The general physical examination was negative. 
Che nnne showed a trace of albumin. 

The patient was then seen m consultation and transferred to 
)r H S Plummer’s section, where. In addition to the above, 
t was found that since the onset of the present illness nine months 
lefore loss of weight and strength had been progressive m gnte 
if a good appetite. Recently the patient had been getting out 
if breath very easily on exertion It was egieoally difficult 
or her to go up and down stairs, indicating loss of strength m 
he quadriceps muscle. It was also learned that the patient had 
lad a gmter at the time of puberty which disappeared under 
reatment. The symptoms were tabulated as follows 


Nervousotts began mne months before, maximum seventy SOW 2 
Tremor began two months before mammam severity now 3 

Dyspnea began moe months before* maximum •eh’trity now 1 

PalpiUtioo began nine months before maximum seventy now 2 
Tachycardia began nbie months before* maximum seventy 
now 2 

General toss of strength began two months before moximnm 
severity now 2 

Quadricepa loss at present distinct 2 

No vomituig 
No diarrhen. 

Insotnnb began nine months before maximum seventy noa 2 
Increased sweating began 6ve weeka before* maximum lei-er 
ity now 1 


No edema. 

No headache 

Skin diffusely pfgmented and hypcrcmic. 

Normal weight 135 pounds prese n t weight 118 pounds (with 
clothca) 

No exDphthalmo*. SteUvag, 0 MObias 0 von Graefe, 0 

Patient had not noted goiter or enlatgement of neck except 
at the time of puberty 

No evidence of local pressure on the neck. 

Right lobe thyroid 1 by 3H Wt h>bc I by 3 cm q 
small adenoma in the median lobe 

No thrills or bruits. 

Heart Right border 3J^ cm. from mldsternal line left border, 
16 cm. apex, 9 cm. 

Pulse-rate 124 systolic Wood pres s ure 140 mm., diastolfc 
86tnm in exnndnlng room 

RasaJ roelaboiic rote +29 per cent, with pulre-rete of 98 s>’s- 
toiic 122 mm diastolic 74 mm In bed Weight II4K 
pounds. 
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The onset of hyperthyrodism had occuned nine months b^ 
fore examination, with a gradual development to the present 
seventy A diagnosis was made by Dr H S Plummer of esoph 
thalmic goiter due to hyperplasia of the thyroid gland 

The patient was sent to the Colomal Hospital, and after sa 
days’ prehmmary rest m bed a thyroidectomy was performed 
(June 3, 1918) The nght lobe and isthmus and about one-half 
of the left lobe were resected, leavmg a piece on the left side 
equal to about three-fourths of a normal lobe The enlarge 
ment of the nght lobe was about twice the normal size and on 
the left one and one-half tunes normal One tube drain tos 
inserted m the wound 

The pathologic diagnosis was hypertrophic parenchymatous 
thyroid, exophthalmic goiter The pathologic specimen meas- 
ured 6 by 4 by 3 cm and weighed 40 gm 

There was a moderate postoperative reaction m pulse and 
shght febrile reaction, with rapid return to normal The pa 
tient left the hospital six days after operation, and was dis- 
charged from the chmc June 15, 1918 

November 23, 1918, the patient reported by letter that for 
three months after the thyroidectomy she was much better, but 
that recently her heart had begim beating hard and “feels as 
thou^ the bottom had dropped out,” together with a “chob 
mg sensation as though something were tied around the 
throat ” 

January 9, 1919, the patient returned to the dime for ex 
animation She complamed of an almost constant cholm? 
sensation, most noticeable if she was upset She was annoyed 
by the poundmg of her heart, and she still had some dyspnea 
on exertion She had steadily gamed m weight (18 pounds), 
her appetite was good, and she slept well The urticaria hsA 
been better for several months following the operation, although 
it was now troubhng her again. 

On examination the pulse was found to be 88, the systohe 
blood-pressure 138 mm , and diastohc 88 mm The general 
physical examination was negative, the weight 1285^ pounds 
The basal metabolic rate was — 3 per cent , the pulse 73, systolic 
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120 mm , and diastolic 80 mm , m bed. A diagnosis of nenrosis 
with globus hystencus was made. 

This patient illustrates 

1 A case of mild exophthalmic goiter superimposed on a 
neurosis. The otherwise questionable existence of iSwper- 
thyroidism was rendered certain by the increased metabolic rate 
of 4-29 per cent, and was confirmed by the pathologic encccnE- 
tion of the excised gland 

2 A postoperative condition of neurosis vuth ^dbns 2^ 
tencus m many ways sunulating hyperthyrodism, teC "rin'nii 
latter condition absolutely ruled out by the nonnal cnencrS: 
rate. 


3 The rdief by operation of the symptoms < 
thyroidism, while the symptoms due to the nenrofi 
remained unimproved The patient had Sc- 
heart rate and the blood pressure had decctasec. zr 


metabohc rate had returned to normal, 1 
improvement m the neurotic symptoms, jnm xr ; 
distress about the heart 
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consider that the basal metabohc rate differentiates thyioxi 
intoxication from neurosis sunulatmg hyperthyroidism just as 
defimtely as does the thermometer detemime the presence ot 
absence of a febrile condition. 

The second case I shall present is a typical case of severe 
exophthalmic goiter vvith a high basal metabohc rate ivhicii 
showed the characteristic decrease following two hgations and 
thyroidectomy 

Case n (A239096) — Mrs G B , aged fifty-one, came to 
the dime July 23, 1918, on account of enlargement of the neck, 
which was first noticed seven months before at the time of 
menopause, smee when the size of the neck had inaeased grad 
ually and the patient had had moderate difficulty m swallowing 
Three months previous to examination the patient had noticed 
that she was becommg more nervous, and that her body was 
warmer, with an mcreased amount of perspiration Loss of 
strength had been marked, dyspnea on exertion had increased 
dunng the last three months, and she had lost about 30 pounds 
m weight, although her appetite had been good Slx weeks 
before she had had an attack of diarrhea for one week and again 
during the past week 

On e xamina tion the pulse-rate was found to be 122 and 
regular, the systohe blood-pressure was 132 mm, the diastobc 
was 63 mm , the heart was shghtly enlarged, the hemoglobin 
was 61 per cent , the unne contamed a trace of albumm, with a 
few pus-cells, there was shght edema of the legs, the skin was 
moist, the teeth were bad, and the tonsils contamed pus The 
foUowmg tabulated information with regard to the symptoms of 
goiter was made 


Nervousness began four months before, maximum seventy 


now 2 

Tremor began two months before, maximum seventy now 2 

Dyspnea began three months before, maximum seventy 
now 1 + 

Palpitabon began three months before, maximum seventy 
now 14 - 

Tachycardia began ? , maximum seventy now 2 
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Lon of stmi^ began foor months before, maximum 
•everity DOW 2 

Quadnceps loss began three months before, maxunom 
severity now 3 

No vonutmg 

Diarrhea, attack of one week a duration six weeks before 
and again now 

Insomnia began one week before, with maximum severity 
now 1 

Sweating began one and a half months before, with maxi 
mum severity now 2 

Edema began thi^ months before with maximum seventy 
three months before 4 present severity 1+ 

Lots of weight 18 pounds, weight now 138 pounds (with 
dothes) 

Exophthalmos now right 1 left 1 MSbius sign + 

Goiter first noticed seven months before with gradual de- 
velopment. 

Thyroid, nght d cm. by 4 cm. left 2H ^ cm 
Th^ nght superior 2, left superior 1 nght Infenor 0 left 
inferior 0 

Bruit, nght superior 2, left superior 1 right Infenor 2 left 
inferior I 

Heart nght doll, 1 on. left 10 cm.» no munnura, regular 
122, sysbdlc 132 mm^ diastoUc 63 mm> In examining 
room. 

Hyperthyroidism, definite onset two months before, prob- 
able onset four months before possible onset se\'cn 
months before, maximum severity now 2-f 

Basal metabolic rate -i-80 per cent pulse-rote 111 s^*8toUc 
118 nun. dmstdic 48 mm In bed. Weight 130Ji 
pounds. 

Diagnosis Exophthalmic goiter hyperplasia of the thyroid 
with marked Intoxkation 

July 29, 1918, the patient was admitted to the hospital for 
rest and observation After eight days’ rest in bed the basal 
metabohe rate fell from +80 to +71 per cent , and after four 
more days m bed the rate fell to +63 per cent This drop m the 
basal metabohe rate corresponded with the unpros’ement in the 
general cllmcal symptoms. The charted pulse-rate the first week 
a\ eraged about 90 and at the end of the second week about 85 
The temperature curve ran shghtly below normal, about 98° F 
August 12, 1918, division with Hgation of the left superior 
thyroid \ essels with catgut was performed For three dal’s there 
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was sbght reaction m temperature to 100® F , and m pulse to 
100, then a gradual fall to the former level On the ei^th(% 
after hgation the basal metabohc rate was +64 per cent, slwii 
mg no further immediate improvement August 21st divHDii 
with hgation of the nght supenor thyroid vessels was done mti 
catgut For three days there was a shght mcrease m tempera 
ture and pulse The patient was allowed to leave the hosjatol 
on the sixth day after the second hgation, her temperature ms 
normal and pulse-rate 82, she was allowed to go home on the 
twenty-mnth day, to return m three months for thyroidectom) 
No metabohc rates were determmed before the patient’s dfr 
charge after the second hgation, as her general condition ms 
showmg improvement 

November 8th the patient reported by letter, “I feel fint 
now, only a httle nervous and have gamed 14 pounds in wa^t" 
December 12th she returned for thyroidectomy She had gamed 
a great deal m strength, the quadnceps loss was 1+ instead 
of 3 She was sleepmg well, her appetite was good, and she had 
had no nausea, vormtmg, or diarrhea Her ankles were stil 
shghtly edematous The left border of the heart had decreased 
to 8 cm The pulse-rate was 102, m the examining room, and 
the systohc blood-pressure 150 mm , diastolic 70 mm , the 
weight 145 pounds, with clothes The basal metabohc rate was 
+47 per cent , a very deaded improvement, the pulse-rate in bed 
96, the systohc blood-pressure 128 mm , the diastohc 60 mm , 
and weight 134^ poun^ 

V The patient was sent to the hospital, and after a week’s rest 
\ the pulse-rate fell to 90 Thyroidectomy was performed D*" 
^ cember 18th, with removal of practically all the right lobe and 
> isthmus, and resection of the left lobe A piece of gland tissue 
was left equivalent to practically three-fourths of a normal sized 
lobe on the left, the muscles were cut on the right, and one tube 
dram inserted 

The pathologic diagnosis was hypertrophic parenchymatous 
thyroid, exophthahmc goiter The pathologic specimen meas- 
ured 13 by 6 by 3 cm , and weighed 100 gm 

Following the ojieration the temperature rose to 102° F , 
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the pulse to 130, by the seventh day they had gradually fallen 
to 98° F and 84 req)ectively, at which tune the patient was 
allowed to leave the hospital January 4, 1919, the basal meta- 
bolic rate waa determined and found to be -J-12 per cent., the 
pulse-rate, with the patient m bed, was 83, the systohc blood- 
pressure 120 mm , the diastohc 60 mm She was discharged 
from the dmlc January 6, 1919 

This patient Dlnstrates a severe case of exophthalmic goiter 
with an original basal metabolic rate of -fSO per cent, followed bj 
definite improvement at each stage of the treatment The mdi 
cations of improvement gamed from clinical observation parallel 
the gradual and progressive decrease m the basal metabolic rate 
to a practically normal teadmg 
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The amossmg of large numbers of similar cases m which the 
rlintml improvement at cneb stage is outstandmg and bejond 
question accompamed by a marked lowering m the basal meta 
boUc rate, has given us confidence in accepting all decreases In 
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the basal metabobc rate as indicative of a conespondmg im- 
provement m the patient’s general condition, although oca 
sionally there may be no other positive evidence of suchimprovt- 
ment We have come to this mterpretation m the same my 
that m years past the clmiaan learned to realize that a decreast 
m temperature during a febrile disease indicated, except just 
before death, an improvement m the patient’s condition, tk 
degree of improvement correspondmg to the degree of the d^ 
crease m temperature 

In contrast to the condition of hyperthyroidism, illusttatd 
by the precedmg cases, is the syndrome of hypothyroidism due to 
partial or complete mactivity of the thyroid gland Extremely 
important work has been done m the last two years by Dr H S 
Plummer m the use of the basal metabohc rate in the diagnosis 
and treatment of myxedema. He has found that m the most 
advanced cases of myxedema in which, as nearly as can be judged) 
the thyroid is mactive, the basal metabohc rate is between -3o 
and —40 per cent , and that gradations of the thyroid insuffiaency 
up to normahty can be identified with the aid of the basal mcta 
bohc rate In cases m which a mild m)ncedematous condition 
IS sugiected the chmcal diagnosis is confirmed by a basal meta 
bohc rate below — 15 per cent Such cases can now be diagnosed 
at a very early stage and, therefore, treatment may be started 
long before it would otherwise be possible Plummer has also 
been able to simplify and render defimte and exact the treat- 
ment of myxedema by the use of Kendall’s th 3 TOxm, the active 
pnnaple of the thyroid gland, which adimts of very accurate 
dosage The thyroxm can be administered either by mouth or 
mtravenously, the latter method is preferable while the patient 
IS at the dime, while the dosage is bemg accurately gaged, and 
to obtain results as rapidly as possible Oral administration is 
suitable for the contmued and, usually, hfelong use -As Pli® 
mer has shown m many cases, 1 mg of thyroxin wiU mcrease, 
on the average, the basal metabohc rate m cases of complete 
myxedema by 2 per cent , that is, the mtravenous admmistra 
tion of 15 mg thyroxm will, as a rule, mcrease the basal meta- 
bohc rate from -40 to - 10 per cent , thus by one dose brmgwg 
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the patient to 'withm the hunts of normal metabohc variations 
The effect of the thyronn is usually first detectable from eight 
to ten hours after administration, the majmum effect is reached 
m the second week after mjecbon and several weeks elapse be- 
fore the full effect of the thyroxm has worn off and the basal 
metabohc rate returned to the onginal low reading The dem 
onstration of this delayed and long-contmued action of thyroxm 
explains many of the difficulties encountered in obtaining the 
correct thyroid dosage. In fact, we consider that it is impossible 
properly to treat such cases without regulating the dosage bi 
frequent basal metabohc rate determmatlons, by means of which 
the administration of thvrorm can be so regulated as to keep 
the basal metabohc rate within the limits of normal variation. 
Some of the points just mentioned are illustrated by the follow 
mg case 

Case HI (A28S377) — L A. S , a physician, aged fifty three, 
came to the clinic August 20, 1919, complaining of anemia 
Four years before the patient began to lose his “pep", there 
was loss of strength, especially marked in the right leg, and 
gradually becommg more general, although the patient said 
that he was still able to mow the lawn. Simultaneous with the 
loss of strength, his hands, the palms of which were at first 
noticeably moist, became very cold, and for the past three years 
the skm has been dry and scaly He complamed of cold feet 
and numbness of the extremities. He first noticed the puliiness 
of his face two years before. Withm the last year he had be- 
come quite deaf, and his acuity of vision had diminished For 
the past SIX months he had been very sleepy durmg the day 
He said he did not sleep well and complamed of stranging scaa 
hons when he did sleep, apparently due to relaxation ^ the 
palate He had considerable aching m his joints, iota, miles, 
and feet, first noticed a year and a half ago and rum quite 
severe The patient stated that he had sung a h-r baS3, but 
gradually had lost his voice, and it had become coirsc and weak. 

On physical examination the edema or puffiness, so chw- 
actcnstlc of a myxedematous condition, ras evident and thi^ 
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•was free fluid m the abdoromal cavity The patient had an 
extremely pasty yeUow skin, dry and scaly, espeaaliy on tk 
back of his hands Muscular weakness was apparent ^ la 
gait could best be described as a “duck-like waddle” 
tongue was thick, causmg indistinctness m articulation, and 


SD66Cll slow 

In the exanuning room the systohc blood-pressure was 9S 
mm , the diastohc 72 mm , the pulse-rate 84 The time to 
negative The hemoglobm was 69 per cent, erythro^s 
4,150,000, and leukocytes 10,200 The Wassermann reato 
was negative The examination of the central nervous 
was negati've Examination of the teeth ^owed gen o 
sepsis The vision of the nght eye was 60/30, and of /he ' 
6/10, the fields were normal and the fundi negative, bu ^ 
was chrome conjunctivitis The tonsils were shghtiy 
but not septic. Some cerumen was removed from “O 
the membranes found to be thickened and retr 
BSrfiny test was positive The basal metabohe rate was - F 
cent , the pulse-rate 58, the systohc blood-pressure 11 > 

the diastohc 70 mm , at rest in bed The patient’s weig 
183| pounds A diagnosis of typical myxedema was ma e 

The patient was adrmtted to the Colomal Hospital 
27th m order that, under uniform conditions, the basal meta ^ 
rate both before and after the mtravenous mjection of thyro° 
imght be followed The mommg of August 28th the basal me 
bohe rate was —42 per cent , the pulse-rate 50, and Augurf 
the rate ■was —41 per cent , the pulse-rate 58 The weight was 
183i pounds August 29th at 5 00 p M 16 mg of 
given mtravenously Dunng the mght the patient deveopea 
the characteristic symptoms of reaction, headache about two 
hours after the mjection, backache about five or six hours latei) 
and pam m the muscles and jomts There was shght 
but no vomitmg Fifteen hours after the mjection the 
metabohe rate had risen to —28 per cent and the pulse-rate 
78 At this time the edema had begun to disappear from 
face, and the patient appeared bnghter and more alert 
said he was less sleepy, was warmer, and could talk better 
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September 1st the basal metabobc rate was — 13 per cent and the 
pulse-rate 78, September 2d the bssal metabolic rate was — 17 per 
cent , the pulse 67, September 3d the basal metabobc rate was 
—15 per cent and the pulse 64 The weight was 171 pounds, a 
loss of 12} pounds since August 29th The patient had improved 
remarkably, he was more alert, his rate of speech was normal, 
the voice was less hoarse and thick, and except for weakness and 
some slight remaining edema, m spite of his marked loss m weight, 
he felt quite like himself 

September 4th at 4 40 p u. a second mtravenous injection 
of 8 mg of thyronn was given The next morning the basal 
metabobc rate was —7 per cent and the pulse 69 September 6th 
the rate was —1 per cent, and the pulse 78 After the second m- 
jection the subjective reactions were less severe than after the 
first injection. September 9th the daily dosage of 1 6 mg of 
thyrorm was begun and the basal metabolic rate slowly in 
creased from —1 per cent, to +7 per cent September 19th, with 
the pulse 84 At this time all the edema was gone The patient 
weighed 157 pounds His facial expression was about normal, 
no longer showing the typical myxedema facies. His appetite 
was still poor, but he was beginning to regam his strength 
There was marked improvement in his ability to walk His 
voice was clear and his qieech normak His skin was warm, 
somewhat moist, and the scaly akin has been, shed almost en 
tirely He still complamed of some saatlc like pains He ex 
pressed himself very deadedly on his subjective improvement 
and stated many tunes that he felt like a different man, "as though 
he had been bom again.” September 19th the patient at his 
own request was allowed to go home, although there was still 
some uncertainty whether or not the proper daily dosage oi 
thyrorm had yet been established 

The 3 cases bnefly detafled will serve ns examples of the value 
of the basal metabobc rate m the diagnosis and treatment of 
thyroid disorders. We bebevc that the general use of the basal 
metabolic rate for the diagnosis and durmg the course of treat 
meat of disorders of the thyroid gland will advance our knowl 
edge and ability properly to treat these cases m the same way as 
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the introduction of the thermometer aided in the diagnosis ad 
treatment of febrile disorders 


Case 26S377 Itr A»5t o^d 53* 
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THE PREOPERATIVE TREATMENT OF HTPERTHT- 
ROIDISM 

F A. WiLLiDS, M D 


Many patients suffering from exophthalmic goiter (hyper- 
plastic tanc goiter) and from thyroid adenoma (non hyperplastic 
tone goiter) present themselves for examination at a tune when 
operative procedures are inadvisable for various reasons. 

The usual operative contraindications are mtense hyper- 
thyroidism and damage to the cardiovascular mechanism. less 
frequent contraindications are hypertension, nephritis, diabetes 
meDitus, and acute and chronic respiratory infections 

Much valuable knowledge is gained by observing the patient 
nMe ambulatory, and subsequently while at rest The stress 
and eidteroent of the examination period often exaggerates the 
dinlcal picture of the disease. 

The age factor in hyperthyroidism referable to the extent 
and degree of visceral damage is important from the standpoint 
of preoperative management Exophthalmic goiter occurs in 
all penoda of life, but most frequently in the third and fourth 
decades. Thyrotoxic adenoma Is observed more often m middle 
and later life, although occasionally younger persons are affected 
Marked cardiovascular damage usually means a very mtense 
hyperthyroidism lor a relatively short time, or a mild or moder- 
ate hyperthyroidism for a long time. It is obvious that the 
heart muscles of older patients do not tolerate tone Influence 
so well as those of 3 ounger patients. The majority of cases of 
marked myocardial degeneration is found m middle and later 
life 

Management of the PahenlB — ^Thc patients arc placed at 
absolute rest m bed and are not permitted to get up during this 
penod It IS necessary to gam their co-operation m this regard, 
smcc physical and mental relaxation are of equal importance. 

619 
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It should be emphasized m dealing with sufferers with hypa 
thyroidism that an extremely nervous group of patients is bemj 
treated, persons whose nervous imtabihty is marked, and idio 
become completely upset and very emotional at the least piov 
ocation It IS absolutely necessary for all persons m attendami 
on these patients, from orderly to physiaan, to exerose tact and 
diplomacy 

Expenence at the Mayo Chmc has taught us to deal franily 
with the goiter patients Deception as to the tune of operatioii 
or the operative procedure to be followed is never practised, 
and this has created a wholesome attitude of antiapabon ratts 
than an uncertam fear 

Diet. — ^With the exception of stimulants, such as tea, coffee, 
and cocoa, a full general diet is allowed except when specul 
contramdications anse, as m nephritis and diabetes mellitus 
Cardiac Therapy — ^The treatment of cardiac complicatjons 
deserves speaal mention The cardiac damage is pnnapaBy 
myocardial, although the mteresting group of patients having 
pre-existmg valvular disease somewhat alters the usual phe- 
nomena In all types of cardiac affections the crucial issue, 
however, is myocardial mtegnty 

The use of digitalis is benefiaal m most cases, and, as when it 
is employed in other diseases, three unportant principles must 
be remembered (1) The use of a potent preparation, (2)^ 
administration of suffiaently large doses to obtam the desired 
action, and (3) rest m bed dunng the period of administration 
Patients havmg auricular fibrillation respond best to digitalis, 
although it IS erroneous to assume that this drug avails httle 
when the cardiac action is rhythmic 

We have foxmd it advisable m cases with edema to withho 
digitalis for from twenty-four to thirty-six hours to permit the 
action of physiologic rest The use of the drug, espeaally it® 
oral administration, must be guarded when nausea and vomit 
mg are present The rectal administration of digitalis may at 
times seem advisable m doses of 4 to 6 c c of a potent standai 
tmcture m 100 c c of normal sahne solution, repeated two of 
three times daily 
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The value of preoperative digitalization is repeatedl} shown 
by patients vrho immediately foUowmg surgical procedures 
present evidence of acute heart failure It must be recalled 
that digitalis given orally does not have a d efini te action for 
from twent>-four to thirtj su hours. Our eipenence with 
hypodermic preparations has not been satisfactory, their ad- 
ministration impUes the necessity for immediate action, which, 
as a rule, it has not been our good fortune to observe. The 
subsequent administration of digitalis to a digitalized patient 
is a sirnple procedure and is often attended by a sense of security 
on the part of the physician. Intravenous digitalis medica 
tion has as yet not been used m the Mayo Clmic. 

The Crisis — The management of the patient during the 
crisis is important. By crisis in exophthalmic gmter is meant 
the syndrome attending the period of mtense hyperthyroidism 
and toaaty, characterized by extreme nervousness and restless- 
ness, nausea and vomitmg, often diarrhea, rapid loss of weight, 
and usually rapid and tumultuous cardiac action. Opiates are 
often necessary and should be employed to permit as much rest 
as possible, but hypermorphinization should be avoided If 
vomitmg interferes materially with food mtahe, unless diarrhea 
is present, enteroclyais by the drop method is a satisfactorj 
means of introducing fluids. Tap-water or water to which has 
been added glucose 5 per cent, and sodium bicarbonate 2 per 
cent. IS of Wue When the bowel does not tolerate fluids, 
hypodermoclysis must be resorted to Operative procedures, 
even palbalives, suclr as intraglandular mjections of boHmg 
water, or quimn and urea, are hazardous during this pcnod 

Diarrhea — Frequently mtenmltcnt diarrhea is observed, not 
attendmg the crisis, and is usually satisfactonl> controlled b> 
the administration of powdered opium and calomel, i gr of 
each, three or four times daily This has given better results 
than bismuth Fruit and high protein foods should be with 
held dunng the period of diarrhea. 

Other compheations, such as nephritis and diabetes melhtus, 
demand the usual preoperatiie care, and will not be discussed 
here m detail 
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The routine administration of sedatives, such as qmms 
hydrobromid, has been abandoned and is given only as jadg 
ment dictates 

Emphasis must be placed on the value of surgical and medical 
correlation m the preoperative and postoperative managemeM 
of hyperthyroidism The factors and the judgment detenmnni; 
the tune of operation and the best operative procedures to be 
employed m a given case are important and interesting sub- 
jects, but they carmot be considered m the space accorded tim 
discussion 



A CASE OF CARDIOSPASM WITH DILATATION AND 
ANGULATION OF THE ESOPHAGUS 

P P Vinson, M D 


This case is reported not onlj because of several unusual 
characteristics but also to emphasire again the value of a silk 
thread as a guide in esophageal work Ulth or wathout gas 
trostomv the use of this silk thread simplifies vcrj greatl> all 
esophageal instrumentation 

Dunham, m 1903, presented a method of dilating acatnaal 
stenosis of the esophagus A silk thread was first sunllowed bj 
the patient, after which a gastrostomy was performed, the 
thread was then brought out through the gastrostomy opening 
and sounds were passed mto the stomach, using the thread os 
a guide Slv years later Mutter simphfied Dunham’s technic by 
having a patient swallow enough silk thread so that it would 
pass through the stomach mto the mtestine far enough to per- 
mit of Its bemg drawn perfectly taut when dilatation was at 
tempted, thus domg away with the necessity of a gastrostomy 
In 1910 Plummer pubhshed a description of this method of 
usmg the silk thread, but as vet it seems to be used bv com- 
paratively few physicians. 

CASE REPORT 

Case A281711 — ^Mrs H W, aged forty five, came to the 
chmc July 24, 1919 complainmg of vomiting, loss of weight and 
strength and pam in the stomach 

Following an operation for acute appendiatis two vears 
before coming for examination the patient began to hav c a dull 
pain in the pit of the stomach, with bclchmg and vomiting im 
mcdiatciv after meals, and a fcchng is though the food would 
stick at the cardia Tins condition persisted The patient 
673 
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had eaten small meals to prevent vomitmg, but m spite of tk 
she at tunes vomited food in the mormng that she had eaten lb 
mght before There was no history of jaundice or of acute ab 
dormnal attacks At times she became A'erv short of breath ani 
felt as if she were smothering In other respects the history m 
negative 



Fig 111 — Case281711 Cardiospasm with acute dilatation of the 

A roentgenogram of the esophagus showed a spasm at tl« 
cardia, with marked dilatation and kinkmg of that orgaif 
diagnosis of cardiospasm with diffuse dilatation of the esophaga^ 
was made (Fig 111) 

After the patient had swallowed six yards of twisted 
hole silk thread dilatation was attempted, but it was fo 
that the acute angulation of the esophagus would not par® 
of the ohves’ entermg the cardia ivithout breaking the 
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thread She agam swallowed the fine thread, to which a heavier 
silk thread was attached, and after two days it was found that 
she had swallowed a suffiaent amount of the heavy thread to 



Fig 111 — Shoeing the natural laclinatioa of a pbin olive pawed Into the 
esophagus without the thread aa a guide 

permit of the dilatation After some manipulation a h>dro- 
static dilator wns passed into the cardia tvhich was dilated up 



Fig 113 — Shounng a plain ohiT being Into the stomach using the 

sOL thread as a guide. 

to 30 feet of ^\alc^ pressure Vm httic di'KXimfort accompanied 
this stretching A week later the patient was permitted to re 
turn home, complclcl\ reheved of all her ssmaptoms 
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Without the use of the thread as a giude it would have has 
practically impossible to pass any dilatmg instrument into tk 



Fjg 114 — ^Thc hydrostatic dilator being passed into the cardia, usinj 
thread as a guide Ordmanlj a plain oh\e is used on the end of the dilaWi 
but in this case it was found necessary to use the wire spiral 



Fig 115 Showing the distended hydrostatic dilator in place 

cardia unless a gastrostomy had been performed, and even 
a gastrostomy the silk thread would have been a great help 
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passing the dilator An esophagoscopic examination would 
have been of very httle value, and treatment through an esopha- 
goscope would probably have been quite ineffectual Figures 
112-115 illustrate the (hfScultles that would have been en 
countered 

Like all other cases of cardiospasm this pahent has a 25 per 
cent, chance of a recurrence of her trouble, but further dilatations 
should absolutely cure the condition. 
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MEDUSnWAL AFFECTIONS IN CHILDHOOD 


W S Lbmon, il B 


The neoplasms and mflammatorj tumors of the mediastinum 
of childhood differ but httle m sjrmptoms or signs from those of 
adult hfe, there are, howerer, ferrer x’anetics In the senes I 
have studied, lymphosarcoma enlarged thvmus, tuberculosis of 
the tracheobronchial lymph nodes, and Pott's disease with 
abscess have been most frequentlj encountered 

The condition of Ij-mphosarcoma in childhood (Fig 116) is 
particularly rare havmg been seen but once in the x raj ci- 
aminations of children's chests at the chnic. The tumor gives 
the usual pressure symptoms, depending on the size, the rapidity 
of the growth, and the location wnthin the mediastinum, it may 
show metastasis within the lung tissue 

The enlarged thymus is, perhaps, the most frequent tumor of 
the mediastinum found in early mfanev The presence of this 
enlarged gland, and its assoaaUon with status IjunphaUcus, 
which so frcqucntl) results in sudden death has been catcnsii cly 
•hscussed Three such cases have come under mj observation, 
all the patients died The gland itself did not seem to be 
markedly enlarged, this would seem suffinent reason to doubt 
that the size itself is the important factor Olivier considers 
all thymuses weighmg more than 15 gm to lie hypertrophic, 
m status lymphaticus the usual weight according to Kcrlcy is 
from 10 to 20 gm , although it may be ns high ns 55 gm An 
enlarged thymius may displace the lobes of the lung on cither 
side, and reach from abor-e downward, so that it oierlaps the 
base of the heart In the x ray shadow the heart shadow hc' 
comes continuous with that of the gland In the case presented 
this was found lo be true (Fig 117) 

Our mterprctation of the presence of pcrsistcntli enlarged 
glands at the hilus depends in a large measure on our concep- 

6»9 
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tion of tuberculosis of childhood Two opmions prevail Nohe 
and Landis and others beheve chronic tuberculosis in (Mdia 
to be less frequent than was formerly supposed, that pniniq 
lung infection in childhood is found within the nodes, and tkt 
invasion of the lung is secondary Opie, in his paper on focal 
tuberculosis m children and adults, asserts that pulmonaiT 



Fig 116— Case 127428 M D , a girl aged four Hoarse voice croj® 
cough with bloody sputum, dyspnea, coarse riles, tumor of mediastinuroi 
hereditana Necropsy findings Lymphosarcoma 

tuberculosis m infanc)’ and early childhood is primary, 
accompamed by enlargement and by cessation of both the latis 
pulmonary bronchial lymph-nodes and the tracheal lymph nods 
He pomts out that the lesion may not be m the apices of ^ 
lung, but rather has a tendency to frequent the middle paf^ 
each lung, -espeaally the middle lobe of the nght and the cor 
respondmg portion of the left, that cavities are a rare accoffl 
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paniment, and that there is very Uttie tendency to the forma- 
tion of fibrous tissue, but a frequent tendency toward dissemma- 
tion into the meninges, spleen, atid other organs 

It IS known, of course, that the apices and the second intra 
spaces in adults are usually affected first in pulmonary tuber- 
culosis, that fibrous tissue and cavit> formation is frequent, and 



Fig 117 — Ca 5 c 2?0922 13 G M a giri aged four months Angioma 

of the left hbmm. TentatliT diagnosis of malignant tumor * Ra> for 
ractastaiU showed mlaiged thymus but no metaitasJi. 

that the lymphatic nodes arc not markcdlj in\olved Except 
m acute mihary tuberculosis the meninges, spleen, and other 
organs are either not mvohcd at all or the\ arc in\oIved late 
in the disease. Ghon, like Opic, believes that the lung invoU'e- 
ment IS primarv and that the gland in\ ohxmcnt is secondary , 
he quotes a ‘umes of 19 cases in which tuberculo'^is of the lung 
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was associated wth glandular lesions, the gland was aSected m 1 
only one case in which the lung lesion was not discovaed. , 
Holt, on the other hand, quotes Northrop and Bolhnger as bar 1 
mg found at necropsy tuberculous glands m children wbo bai 1 
died of acute diseases other than tuberculosis Loomis expen- 1 
mentally produced tuberculosis in animals by inoculation from j 
the glands of persons dymg of diseases other than tubercnloss 
who had showed no previous evidence of tuberculosis 



i Fig 118 — Case 286831 B S , a boy aged five 111 with fever, tenipei* 
ture 99° to 101° F , slow recovery, persistent teasing cough, and vonuMJ 
with cough Pleunay tired and listless asthmatic breathing, laryngt** 
Btndor» emphyBema Large tonsils and adenoids Tuberculosis 

If the child IS not very young, or, m other tvords, is 
three to ten, the disease m the gland may resolve and the cMd 
become healthy If the gland fails to resolve, cessation 
ulceration occurs and the lung becomes mvaded The gland® 
may become very large and, because of their location at the 
hilus, may cause any one of the pressure symptoms that are 
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common to other inflammatory conditions or neoplasms m thm 
area- In one of these cases the child sho^ ed erv^ry evidence of 
emphysema, and had a teasing cough which resembled that of 
asthma, but v,as persistent rather than paroxysmal (Fig 118) 
The cough may resemble pertussis without the ^hoop, or it 



Fig 119 — Oise 225360 T D o bo> nged sue. D^ct> litis of first 
phalanx of third loft finger and first phalanx of great toe l:>*ph04h pam In 
joints of spine child supported hlmscH with hands on hips marked Improve 
ment followed application of bmcc, Pott s disease. 

maj be paroxj'smal and resemble croup The glands were of 
such size as to form a mediastinal tumor and to be demonstrable 
on ph)-sical examination, giving evidence of a broadened medias- 
tinal dulncss D’Espme’s sign was negative I have not seen 
an) cases m which a mediastinal abscess has presented antcnorlv 
in the suprasternal notch or posteriori) to simulate Pott’s dis 
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ease The mediastinal mass is bilateral and feathery, occumiig 
at the hilus, and typical of inflammatory affections of this area. 

Pott’s disease with abscess m the postenor mediastinum has 
been foimd m several cases observed m the clmic Signs d 
tuberculosis usually exist elsewhere m the body In the case 
shown (Fig 119) the presence of dactyhtis and kyphosis, angid 
spme, and abdonunal pam mdicated the necessity of an i-ray 
examination In the plate a dense shadow was discowed 
superimposed on the spme Evidence of a narrowing of tb 
costal angles and accompanymg damage to the dorsal vertebra 
was also found 

Besides the cases of mediastinal tumors m which a positive 
diagnosis is possible are those m which a defimte opinion cannot 
be given Usually such patients present themselves for examina 
tion because of pressure symptoms and signs The phyacal 
examination may not offer anv explanation, and only 
exammation of the chest may reveal the cause, but not its nature. 
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DIFFERENTIAl DIAGNOSIS OF MEDIASTINAL 
AFFECTIONS 

W S Lemon M B 


In few parts of the body is there a greater number of im 
portant structures confined m so small an area than in the 
mediastmum Because of this fact a knowledge of anatomic 
relationships is most necessary m making a study of the diseases 
and neoplasms that affect this part For convcmence the 
mediastmum may be considered as divided into three parts — 
the anterior, rmddle, and posterior This classification has been 
adopted smce roentgenology has begun to give important 
assistance to the chmaan in the study of mediastinal disease 
The three parts are as follows 

1 Antenor 

(a) Remains o( the thvmue or the thymui itseJf 
(i) Lymph nodea 
(c) Areolar tmue 

L Middle 

(а) Heart with it* artcnal and vtnou* trunks, 

{b) Trachea and bronchi 

(c) HIIus of lung on each mdc 

3 Posterior 

(fl) Lymph node*. 

(б) EaophaguB 
(t) Thoraac duct 

(d) Vagu* phrenic, and »>'mpathetic nep.T4 

A certain group of s>Tnplotns is common to diseases oiTect- 
ing the mediastmum, that is, symptoms of pressure on its 'ci 
crnl strurtures The following tabulation of these sj-mptoms is 
based on a summon used b> Blair, and further developed from 
capcncnce in m> oim senes of 37 cases (Table 1) 

Cm 
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1 Benign neoplasms. 

2 Malignant neoptaim*. 

3 Abnormally placed organs 

(o) Substemal goiter 
(fr) ThiTniiS, 

4 Hodgkin a disease. 

5 Lymphosarcoma 

6 Tuberculosn 

7 Pathologic conditions m the arculatory s^-stem 

(0) AortiUs. 

(6) Dilatation of the aorta from pressure 

(c) Mitral Btenosit 

(d) Cardiac hvpertTOph> especially with aortic insuffioencj 
it) Pencarditw mth effusion 

8 Pott 8 disease 

9 Aneuryam of the thoracic aorta 
10 Syphilis 

(а) Gumma. 

(б) Syphilitic raediaatinms. 


BenigQ NeoplasmB — Bcmgn tumors of the mediasUnum are 
interesting to the pathologist but are not of great importance 
to the clinician because of their rontj Earlj this jear I re- 
ported a case of mtrathoracic chondroma tthich originated m 
the second nb ‘ The history and the pathology: and the roent- 
genographic findings established the character of the growth so 
plainly that there was no difficult) in identifying it (Tig 120) 
Parham and Beck, who have reported similar growths in the 
mediastinum, assert that the) usuoll) in\ ade this area from the 
chest wall W J Ma )0 has observed 2 cases of dermoid c)'st 
i\luch verc diagnosed by the finding of bits of hair and teeth in 
the sputum Dr Broivn at Trudeau Sanilonum, has also 
obsened 1 case (Fig 121) I ha\c seen onI> 1 case of actino- 
in)cosis of the lung, this 11*05 thought to be tuberculosis until a 
skin lesion on the chest 11*011 made the diagnosis apparent 
(Pig 122) 

Malignant Neoplasms —Malignant growths m the medias- 
tinum present the same general charactcnslics as clscnhcrc m 
tlic bodi Caranonia which mainly afTccls patients in middle 
life grows rapidl), dci clops pressure siiriptoms carK, and usu 
all\ causes death within six months Fffusion of blood, or 



638 


W S UEMON 


blood-stained fluid, is frequently found m the pleural qace. 
In 2 cases -which canie to my attention glands almost as W 
as stone -were present m the supraclavicular area, m one of thfct 
diagnosis -was established on evasion and microscopic eianiiBa 
tion Mabgnant tumors are usually smgle, they vary id siie, 
and sho-w a distmct outline on cc-ray examination (Fig 123) 


I 


I 


Fjg 120 Case 188051 Chondroma Clinical findings Pressure. * ttsy 
shadow Superfiaal, unilateral, clearly circumscribed, calcified 

They may be mfiltratmg m type and groiv outward mto the 
thorax from the hilus The mihary type, which closely 
sembles mihary tuberculosis, does not mvolve the mediastmu® 
itself One of our recent cases was diagnosed by microscopic 
exarmnation of a supraclavicular gland These patients may, of 
course, present any of the s)Tuptoms outlined in Table 1 
Abnormally Placed Organs — {a) Substemal goiter may 
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for years without symptoms, although it usually manifests itself 
by dyspnea or hoarseness due to pressure on the trachea, bronchi, 
or the recurrent laryngeal as it passes upward between the 
trachea and esophagus. The width of the mediastmal dulness 
13 mcreased, and, as is common with mediastmal conditions, an 
mcreased bronchial type of breathing is heard on auscultation 
The diagnosis presented difBcvdty m only one case in this series 



FIe 121 — Broim » case. Dermoid cj-at. Clinical findings Pressure 
hair m sputum, i Ray shadow Unilateral and dearly arcurasenbed. Teeth 
In shaders (x Ray plate reproduced b> conrtcsj ol Dr Vinson ) 


I Ray e.rammation rc\ cals a tumor well defined and continuous 
with the eitrathoraac or cervical shadon (Tig 124) (6) In 

children the i ray shadow of the thymus resembles that of the 
substcmal goiter It is centrally located continuous from above 
downward and frequently is superimposed on the heart shadow 
It 15 the most frequent mediastinal tumor of infancy 

Hodgkin’s Disease — Usually Hodgkin s disease can be dif 
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ferentiated readily In each case in this senes some factor made 
the diagnosis certain before the condition of the chest vras 
anrdyzed Glandular enlargement elsewhere afforded an opp 
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Fig 122 — Case 130341 Actinomycosis Clinical symptoms reseinb ^6 
tuberculosis Sulphur bodies in sputum Penetration of chest ■v\’all ^ ^ 

shadow Fimbnated halo indicative of inflammatory conditions 

tumty of makmg a microscopic exammation The general 
health of the patient, temperature, anemia, malaise, weakness 
and anorexia, the enlarged hver, and splenomegaly present evi 
dence which makes a correct diagnosis reasonably certain The 
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mediastinal growth extends from the hilus, is bilateral diffuse 
and “feathery^’ in appearance £requentl> there is e\idence of 
fluid m the pleural space (Fig 125) In leukemia the blood 
picture presents positive evidence m the diagnosis 

Lymphosarcoma — This is the most common of mediastinal 
neoplasms and one of the feT\ conditions which is confused with 



1 
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Fig 123 — Case 248656 Malignant tumor Qinlcal RjTnptomi Ex 
treme grade pressure Bloodv scrum drained seven timet without relief of 
dyspnea- Death from suffocation after sue months, x Ra\ thadou Uni 
lateral and drcumscnbeii after aspiration 

Hodgkin's disease The tumor is rcadiK found b> percub'^ion 
find on X ru) examination usuollv appears unilalcml and dis- 
tinctlv circumscribed Frcqucntlv mctasta'ns is present If the 
tumor IS m the area occupied bv the aorta and has taken on 
teferred pulsation the roentgenologist mav encounter dilTicultics 
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The physical examination and the presence of diseased M 
elsewhere, one of which may be excised for microscopic exammi. 
tion, may make the diagnosis possible (Fig 126} 

Tuberculosis —In one case in the series tuberculosis ivi 
mstakenly diagnosed for aneurysm, inasmuch as djspmi, 
hoarseness, pain m the chest, cough, hemoptysis, and loss m 
weight were noted Dulness m the nght apex and shoivers d 






M 


\ 

r 

V 
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ure 14125 Substernal goiter Clinical symptoms Pn®" 

trachea extended from above downward Displacemeot of 

conrl^^ auscultation were very marked The tivo 

tubprm)^ present many pomts of similanty, but the fever, the 
shoul^^T sputum, and the course of the disease 

of a -R ^ diagnosis positive even without the assistance 
ceives ,"^^ation A cavity placed so that it re- 

it occurci P'^^tion may cause shght difficulty, but usual!) 
culosis otherwise easily recognized as tuber 
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Pathologic Condihons m the Circulatory System — ta'i 
Aortitis may be recognized bj the presence of Potaui’s sign, the 
increase m substernnl didness, the “clanging” character of the 
second aortic sound, and the possible presence of a systolic or 
diastolic murmur when the rmg is affected Unlike an urvsm 



’ i f* 
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Fig 125— Ca*e 244179 HodgUn » disease. Clinical finding* Aden 
op*thy iplenomegalj general difiabiljt> fever* emaciation edema. Gland 
removed for microscopic examlnatroa. x Ray shadow Bilateral symmetric 
featiieTy shadow ol elTuslon at each hflus 

the Bjstolic element predonunates. Pam is substcrnal and rt 
sembles that of angina pectons but cMdcnce of artenosclcro'^is, 
increased blood pressure and recurring attacks vrhich character 
ize angma pectons ore lacking Like angina, ho\vc\ cr, the pain 
of aortitis is Increased bj exercise It is distmguishcd vnLh dif 
ficulty from earl> aneurysm of the aorta at the area of Vnl 
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nt™(RlT27T“ 

(b) Dilatation of the aorta from high pressure, appear 
suaUy m the aged, espeaaUy when associated with cankt 
hjTiertrophy, offers no diagnostic difficulties after the completa 



126 — 'Case 1314519 t l 

distJnpuishaMo f t Clinical svmptonia no 

n«croscSc^:3nL disease Gland remoi-« 

scribed Metastasis ^-Ray shadow Unilateral, distinctly an 

exammations of the case In the c 
diastohc 140 'Pressure readmgs were systohe 240, i 

enlareempTit symptoms referable to the aoi 

broad reictag a ™ 

W Mitral stenoara may be contused mth mai.astmal a® 


dhtekentiai. diagnosis or 


tions, espeaall} aneurv sm, became the K-£i»"Tu3 Try ? 
be suffiaent to cause a lack of Evnchrorrv be^r-een'fe — 
1 and a ^ anation m their respective p-essare reacugc 
I been eiplained by assuming that the ptdmom^rsnr^ 
enlarged and wedged beneath the acme men a; -zn- 
. origin of the left subclavian, and bv conseonerr mrsn 
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present, and serve to indicate the extent of cardiac decomptna 
tion The a--ray shadow is that of a normal heart, much magni- 
fied The heart vnth effusion presents sounds mdistmctly heaid 
frequently -without indication of a specific lesion or of cardiac 
decompensation The T-raj^ shadow is pear shaped, filling the 



Fig 128 Case 246651 Pott’s disease Clinical findings 
pain, ngidity of spine, kyphus, evidence of tuberculosis elsewhere, dacty 
litis, bronchitis, dulness and absence of systolic sounds in interscapulsi- 
t-Ray shadow Fusiform, symmetric, superimposed on spine, with accompany 
uig destruction of vertebrre Narrowed costal angles 


L-ostohepatic angle, and uniformly contmuous over the aunculaf 
ind ventricular areas “Because of the strong cardiac impul^ 
and mtensity of the heart sotmds smiple hypertrophy of the 
heart should cause no confusion 

(e) Norns and Landis state concermng pericardial effusion 
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"A tumor involving the antenor mediastinum at times assumes 
the jnuamidal shape of a pericardia' effusion. In case of an 
effusion the cardiac svmptoms are usualli marl cd while pressure 
symptoms arc absent, the reverse is true m cases of tumor As 
m all mediastmal affections the x ra\ s arc mvaluible ” 

Pott’s Disease — Two cases of Pott disease w ere studied m 
the senes. A child with mediastinal disease 13 pnmanlt sus- 
pected of having Pott’s disease with abaccss or tuberculosis of 
the tracheobronchial Ijmph glands x Ras examination shows 
a fusiform svmmetnc shadow supenmposed on the spine mth 
destruction of the vcrtebrie and a narrowing of the costal angles 
(Fig 128) The gait, the rigid and tender spine the resulting 
kyphosis, and the character of pam arc suffiaent to establish a 
diagnosis 

Aneurysm usually appears m voung adults espeaalli m 
vigorous males, in whom a histon of svphihs positive climcal 
findmgs, or a positn e Wassermann is obtamed m SS per cent 
of all cases Pam, which is present malmostallcascs, is angmoid 
m character when the orifices of the coronsnes arc affected, it 
IS vague and not severe when aneurvim is quiescent gnawing 
and bonng when the vertebrte ire eroded An) of the pressure 
symptoms may be present espcaall) when the transverse por- 
tion IS affected, m which case dvsphagia, dvspnca and the so- 
called brassy cough arc most common (Table 1) i\neurvsm is 
the onl) affection of the mcdiastmum, other possiblv than 
mitral stenosis, that gives evidence of alteration m the pulse- 
wave, or alteration m the blood pressure readings on both sides. 

It presents a localized pulsation, expansile in character which 
when seen m the back of the chest is almost certamh diagnostic. 
Diastolic shock is imparted to the palpating hand and Oliver’s 
sign IS sometimes found to be positive Increased dulncss is 
usuall) found cither m front or behind dependmg on the loca 
tion of the ancuiy sm and on auscultation an e.xaggcratcd second 
sound IS heard at a distance from the aortic cartilage, the greater 
the distance, the more significant Aneurv'sm is the onlv tumor 
that erodes and penetrates the chest vvall ’’The history of 
svpWlis, attacks of pam like angina pectons pulsation of the 
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dull area, systolic thnll and murmur, diastolic shock, and aorbc 
regurgitation speak for aneurysm”* The ^-ray exammaUm 
reveals a pulsatmg tumor directly m assoaation with the ci 
culator)’’ mechanism (Fig 129) 



Fig 129 — Case 241555 Aneurysm Clinical findings Angin 
boring pain pressure symptoms, positive historv ol lues and 
sermann, expansile pulsating tumor, diastolic shock, exaggera 
second sound, diastolic predominance x Ray shadow of pulsating expai 
tumor, associated with circulatory mechanism 

Syphilis — {a) Gummata show preference for the parenchym 
of the lung, but may be found m the mediastmum Here they ai 
characterized by their chromcity and the ranty of symp^®’^ 
even though they are of great size In a few cases gummata < 
the mediastmum may accompany s5rphiLis of the lung Tb 
occurred m one of our cases and could be demonstrated readi 
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by the i-ray The usual pressure signs reveal their presence 
clinically The history and serologic einimination confirm the 
finding, and their favorable response to therapeutic measurer 
establishes the diagnosis (Fig 130) 
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FIr 130— Ca»o 242516 180154 Sj-phili* Clmical findings Very 
liTRe tunwr of lonp standing few symptoms other than tho*c from pressure^ 
fltttcry of infection and positwT Wassermann x shadow Large un»Ut 
wal and ncll circumscribed frcqucntl> m lung parench^Tna Decreases in 
lire under snihilitic treatment 

(6) One other condition remains to be considered, nimclj, 
syphilitic mctliaslmitis. Acute inflammalorN mcdiastimtis and 
ibsccss arc ^ intimitcl> assoaalcd with other acute infection*; 
diat thc} hardl) mil for differentiation I ha\L *;ccn but one 
^ of syphilitic mcdiastimtis and tint too rcccntK to include it 
n this Bcnca of cases, which was obscr\*cd during lOIS Giifini 
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Wver, has descnbed 5 cases He says “From a pathology 
standpoint, therefore, very httle is known concemmg thiscoai. 
tion, and our diagnoses are not absolute Hon ever, the dmra! 
311 orapeutic tests are probablv suffiaent evidence for 1 
positive diagnosis In other words, if a chronic diffuse medab- 



131 ■ — Case 247 so q l ^ 

Diffuse broadenine of n ^ypu'btic mediastinitis Clinical findu 
posibve Wassermann dulness positive history of syphilis i 

anbsyphihtic treatment * ^ shadow Diffuse, substemal, lessening un 


If radiologic exammat 

and if imt)rovpm«T,f a very strong positive react 

treatment there ea ^ Patient’s symptoms follows spe< 

of pathologic evidence” (Fig 131) 
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MYOCARDIAL DISEASE WITH REFERENCE TO THE 
SUBENDOCARDIAL MYOCARDIUM 

F A WiLLit^ M D 


The term “chrome myocarditL-^ been used rather 

vaguely to denote affections of the m\ jcardium To resei^ e the 
term “chronic myocarditis” for those c<»ndition3 which are trul\ 
inflammatory seems logical InvuKcmcnt of the in\ocardiuro 
resulting from degenerative agents and trom arculaton dis- 
turbances are correctly grouped under rajocardial disease 

Much recent knowledge of heart di&casc has been attained 
bj the use of such methods as electrocardiography Thi'i in 
strument is practical only in institutions and where “group* 
niediane is practised however and unices this ad\*aDce in car 
diologj is apphed chmcally, it is lost to the profession M\ 
object here is to present in a practical manner a condition the 
recognition of which was first determined b> the clcctrocardio 
graph 

A bnef consideration of certain anatomic and phj'siologic 
facts will aid in clanfjTng the different phases of the disease 
(Figs, 132, 133) The rh>dhmic cardiac impulse onpnates m a 
small collection of spcaahscd tissue, the sino-auncular node or 
cardiac "pacemaker,” located in the sulcus tcrminalis at the 
juncture of the superior \*cna ca\a and the nght auricular ap 
pondage From this structure the impulse is diffused through 
the auricular musculature to reach the first rcla\ station the 
aunculoi entncular node Hus node is found m the nght 
lateral aspect of the auncular septum just poatenor to the «cptal 
cusp of the Incuspid \ah"c The auriculoicntncular bundlt 
takes its ongln from the antenor c.Tlrcmit\ of this node passes 
downward and backward and at the Ic\cl of the membranous 
septum dI\^dcs into a nght and a left brancli Thc^ main 
6S3 



6S4 


F A WILLTUS 


branches pass downward, they divide and subdivide into pio- 
gressively smaller branches which mtercommunicate. Tki 
spread out m a f an-hke manner in the subendocardial tissue d 
both ventricles, ultimately coalescing with the individual musde 
bundles 



Fig 132 —Heart, antenor view slightly from right Location of smo-aunc 
ular node Location of junctional and ventricular conduction systeni 

The cardiac impulse thus has a de fini te path from its point 
of ongm to its ultimate destmation m the ventricular muscula 
ture The ventricular conduction system has been termed, hy 
virtue of its progressive ramification, the “arborization system ” 
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understood that the disease process has no such localizing accu 
racy as to involve the subendocardial structures alone, kt 
when they are included by the pathologic process quite a defi- 
mte clinical picture results 

“Arborization block” or "impaired intraventricular conduc 
tion” are terms w hich have been apphed to this condition, bnt 
as they suggest techmcal procedures I shall use the term “subm 
docardial myocardial disease” for practical reasons 

Etiology — Infection is the most frequent etiologic process in 
subendocardial myocardial disease, and is present in about ball 
the cases, m the majonty of these it is concomitant with or 
secondary to invasion of tlie endocardium Rosenow and 
Coombs have shown that the infection is embolic, gaming en 
trance through vascular channels and lodgmg m a bizzaie 
manner, mvolvmg the ^ anous cardiac structures, as the case 
may be Recalling to mmd the intrmsic blood-supply of the 
heart, it is ob%nous how a smgle tissue or all tissues may be 
damaged simultaneously 

Degenerative processes occur next m order of frequency m 
about 40 per cent of cases They comprise the h}'pertension 
group ivith and without clinical nephritis, thyrotoxic adenomas 
(non-h)qjerplastic toxic goiter), and exophthalmic goiter (hyper 
plastic toxic goiter) 

The degenerative process occurrmg m the hypertension group 
mvolves probably three factors (1) The cause or causes pn 
manly responsible for the constitutional disorder, (2) the action 
jn the myocardium of the retention products or of the mfer 
■ediate products of mcomplete metabolism as toxic agents, 
resulting from imperfect renal or tissue function, and (3) the 
mcreased cardiac stress, affectmg largely the myocardium, re- 
sultmg from the hypertension per se and the alterations m car- 
diovascular balance 

In th)uotoxic adenomas and exophthalmic goiter the noxious 
agent is a defimte chemical substance, thyroxm, shown by 
Kendall to be the active thyroid constituent Its action on the 
myocardium, as on other tissues, is cellular 

Local nutritional disturbances occur less frequently ^s 
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etwlogic factors m about 10 per cent of cases. By local nutn- 
tional disturbances is meant interference with the blood-suppl> 
of the heart This may occur either by sderotic and oblitera 
tive processes mvolving the mam coronary artencs or their 
larger branches, or by capillary fibrosis of the terminal vessels, 
locally or diffusely 

Syphilis appears to play a minor r61e m this disorder, only 5 
cases have been observed, and 3 patients had aortic disease with 
dominant mvolvement of the aortic endocardium 

Pathology — ^Few cases of subendocardial myocardial disease 
have come to necropsy, but m those hearts which have been 
exammed degenerations of the ventndes were the dominant 
findings Fatty and fibrous changes occurred qmte constantly 

Symptomatology — detailed analysis of the cardinal symp- 
toms of heart failure seems irrelevant It is suffiaent to say 
that they are the result of the mcapaaty of the myocardium to 
perform its function- To emphasise the gravity of subendo- 
cardial myocardial The disorder is one affecting the 

muscle of the ventndes and one of their most important con 
stituents — the conduction system That life is dependent on 
ventricular nnd not on auricular function is dearly detected m 
auricular fibrillation, a disorder in which the aundes no longer 
contract, the ■walls of the aundes are dilated m diastole and the 
indi'vidual muscle bundles are imdergoing mco-ordmated fibrillary 
twitchings, / 

The degree and extent of muscle mvohement directly deter 
nune the symptomatology Instead of dwe l l in g at length on 
symptoms generally found in heart musde disease I prefer to 
emphasize the subjective complaints dominant in this condi 
tion. Dyspnea following exertion is constantly obsen-td, but 
orthopnea and paroxysmal dyspnea, the latter occurring when 
the patient is at rest, are striking ^maptoms. 

The infrequency of pitting edema is worthj of mention 
Patients having subendocardial myocardial disease arc up and 
about with relative comfort cy-en after the disease is quite well 
advanced Sudden deaths arc infrequent, but when the disease 
process has reached the stage at which the y-cntnclcs are pre 
vox- 3—41 
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vented from mamtainmg a relatively eflSaent circulation tht 
subsequent progression to a fatal issue is short 

Objective Cardiac Fmdlngs. — ^Auscultatory findings m tltse 
cases are very characteristic The heart sounds are distant and 
the normal differentiation between the first and second tone b 
lost They are often well descnbed as ‘hlanketed” heart sounds, 
Differential Diagnosis — The condition which probably most 
closely simulates subendocardial myocardial disease is disease 
of the heart muscle resultmg from coronary sclerosis Tivitlioiit 
mvolvement of the ventricular conduction system This group 
does not mclude angina pectoris, but those cases in which 
paroxysmal djrspnea is a promment symptom Auscultation, as 
a rule, aids m separating these types, the heart sounds maintain- 
mg mtensity differentiation when the arborization system is not 


mvolved 

The absolute diagnosis of subendocardial myocardial disease 
is made by the electrocardiograph, although its idenbficatim 
chmcally is qmte accurate The electrocardiogram reveals den- 
mte abnormahbes m the ventncular complex Q R S*, resulting 
from delay of the cmrdiac impulse through normal channels or 
Its passage along curcmtous and aberrant conduction paths. 


The presence of these abnormal complexes m isolated derm 
tions of the electrocarchogram probably mdicates localized le- 
sions, while their presence m all three derivations suggest dif 


fuse ventncular changes 


Prognosis — Subendocardial myocardial disease is n grave 
disorder entaihng a large and early mortahty It should be 
emphasized that the disease is progressive In a previous study 
of 138 cmses it was foimd that 69 6 per cent of the patients had 
ched m an average of eight and one-half months from the time 
of exa mina tion The prognosis must, therefore, be guarded at 
all times 


Treatment, — The elumnation of causative agents is of pn* 
mary importance m the treatment of the disease. The removal 
of diseased tonsils and teeth with evidence of apicml infootioas 
must be cmrefully considered m each instance, this pertains par- 
ticularly to those cases m which there is an infectious etiology 
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When hyperthyroKhsm exists, thyroidectomy should be per- 
lormed If the cardiac condition warrants surgery or if the heart 
can be snffiaently improved by rest and treatment to permit 
operation 

Those cases secondary to hypertension with and without 
clinical nephnbs should, m addition to cardiac measures, receii e 
treatment for the general condition 

Probably the most important factor in the treatment Is the 
general management of the patient. It is necessary, as in all 
cardiac afiecUona, to adjust the mdividual’s life to his condi- 
tion, and especially to limit his activities. 

The use of digitalis is of distinct value. Three important 
principles must be recognized (1) The use of a potent prepara- 
bon, (2) suffiaently large doses to obtam the desired acbon, and 
(3) physiologic rest during the penod of admimstrabon. The 
response to digitalis administered to the patient when at abso- 
lute rest in bed strikingly overshadows that obtamed m am- 
bulatory pabents Inadequate dosage of the drug largely ac- 
counts for the failure m re^ts. The erroneous ideas regardmg 
dosage found m old text-books are probably responsible for the 
timidity with which physiaans in general prescribe digitalis 
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DIETARY INSTRUCTIONS 
D AI Berxman, AI D 


I HAVE previoiisly analyzed the reasons for the fault> treat- 
ment of diabetes, bnefiy, they may be summed up as follows 
41 per cenL of the cases remamed unrecognized for \^aryiJig 
lengths of time, in 17 per cent the physician made no effort 
to combat the disease, although m some instances medicme was 
prescribed, 21 per cent, of the patients had practically discon- 
tinued to follow the dietary directions given them by their 
physicians, and the remaining 21 per cent, were still making 
conscientious efforts to obey instructions, although wor king more 
or less blindly and under conditions evidently greatl> changed 
from those in which the ongmal diets had been prescribed 

In thiR long recognized and much studied disease the per- 
petuation of the benefit from treatment depends almost holly 
on the sustained nnd intelligent co-operation of patient and 
physician. laterature, which has recently been ennehed lorgelj 
through the contributions by Allen and Joshn, maj acquaint 
the physician with the most modem and saentific methods of 
diabetic treatment. It may thus be assumed that for the rela- 
tively diort time the patient is under the personal care and 
management of his physician he is receiving accurate attention 
After the pabent*s condition is discovered, however, barelj 5 per 
cent of the time which remains to him is spent under the im 
mediate direction of a doctor Unfortunately, each day cames 
With it the same potential menace of increase m the seventy 
of the patient^s condiUon Without spendmg less effort on that 
S per cent, of time in which the physiaan is dirccUy concerned 
the other 95 per cent, should be made more profitable There 
arc iv .0 distmet phases in the treatment of diabetes first, the 
establishment of tolerance, the csumation of a diet correct for 
the individual, second, the living up to this diet or its subsequent 
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alterations It is this second phase which I wish now to con- 
sider 

Efforts should be directed particularly toward treataig tk 
patient with average intelhgence and education, the average 
amount of time to devote to his conchtion, and the average 
amount of means with which to finance this radical readjustment 
of his scheme of hvmg For each mdividual there is a separate 
avenue of approach, his co-operation may always be secured by 
leadmg him from the maze of elaborate and intricate tables ci 
food values, with bewddermg allusions to calones, grams, etc 
His education should first consist only of those basic pnnoples 
whicih it is possible for him to grasp, then gradually facts d 
lesser importance may be added as he shows the abihtj' to as- 
similate them In short, place in his hands a strong, sunjie 
tool with whicii he can work rather than giving him a complex 
mech anism which he is sure to discard or abuse through shea 
Ignorance. The average man who finds that it is necessary to 
spend SIX hours or more out of the twenty-four in the care of to 
condition will after three months deade to take his chances 
untreated 

For accuracy, while the tolerance is being established, it is 
wisest to hospitalize the patient if possible A trained dietiban 
IS almost an essential if many cases are to be handled Care 
and patience should be exercised dunng this penod to acquaint 
the patient with exactly what is bemg attempted He should 
be taught the three food constituents and those groups of food 
m which they are largely contamed He should be made to 
realize that by keepmg his urme free from sugar the abihty of 
his body to utilize carbohydrates will tend to mcrease, and vice 
versa FmaUy, he should be given a diet computed by weights 
of foods, to this should be added a simple table of the ordinary 
types of food and their values, with an explanation of the anth 
metic problem concerned m makmg any substitutions m his 
onipnal diet Reasonable accuracy is desirable m the tables 
^ directions, but fractions and decimals should be used as 

e as possible The fact that foods of approximately the 
same v ue may be grouped adds greatly to the simphaty 
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The simplified and lelatrvdy accurate tables and their ex- 
planation are intended solely for the use of patients. The food 
values are taken largely from Joshn’a tables. When these tables 
are used, with their explanatory notes as a base, it is necessary 
to add the diet which has been found suitable for the particular 
needs of each patient. His carbohydrate, protein, and fat toler- 
ance should be stated definitely The weight at which the diet 
IS expected to mamtain the patient should also be given. Ar- 
rangements must be made for urinalysis at certain mtervals 
Finally, the patient should be impressed with the fact that after 
a time it will be necessary to re-establish his tolerance and to 
adjust his diet to new conditions. 

msTEUcrroNS to patents 

The patient should bear in mind that diabetes is a disease in 
which the ability of the body to utilise carbohj-drate material is 
decreased Carbohydrates are largely contained in vegetables, 
cereals, meals, flours, and sugar, but they are also found in many 
animal foods. The food I'alues given in the appended tables 
are not complete, but the list contains the practical foods of 
daily use. It is to the padenfs best interest to secure aD the 
knowledge possible of the preparation and percentage of food 
values. 

In order that the greatest variety of food may be used with 
the least possible danger by the diabetic patient it is advised 
tbat he study the tables caicfuDy and compute lor hnuseli 
proper substitutions with approximate accuracy An accurate 
food scale should be procured and used until the ability is ac- 
ijuired to judge weights of given food by volume. 

Vegetables should be cooked in two waters and weighed after 
cooking In the main, it is to be remembered that the carbo- 
hj-drate foods are the ones to be kept cartfuUy to or below the 
amount prescribed Protems and fats arc less harmful, but 
should not exceed the allotted amounts. Various foods enumer- 
ated in the table have high values in all three of the food con 
stituents, namely, protem, fat, and carbohjxirate, this must be 
tJiLcn into account In their substitution 
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The urine should be examined as often as possible, this miy 
be done by the patient himself, but preferably by the hom 
physiaan For the first month or two of treatment the a 
amination should be made twice a week The reappearance o! 
sugar in the urme is an mdication for a starvation day, foUortd 
by a return to the same diet with the carbohydrate allowance 
cut m half for one week A steady decrease in weight from that 
estimated proper for the mdividual patient should be noted as 
an mdication for an mcrease m the fat. 

Hard work mcreases the demand for food consumption m 
the body, and is to be avoided, although the patient is advised 
to hve as normally as possible imder the arcumstances Man} 
factors may occnir to make it necessary to re-estabhsh the toler 
ance, this should be done at the first sign of trouble which can- 
not be overcome by the adjustment of the diet by the patent 
himself Even if no trouble is expenenced, it is advisable for 
the patient to consult a physiaan competent to judge if the diet 
is still suitable for his needs The ordinary breads bavepol 
been added to the diet, although reference to them is made m 
the tables Then high content of starch makes them unsafe, 
and their use will necessitate the reduction of the total quantity 
of food allowed All patent diabetic foods contam certain per 
centages of protem, carbohydrate, and fat, and none of them 
can be eaten m any quantity desued There are many diabetic 
flours on the market, and before usmg one its percentage con- 
tent should be carefully noted 

For all practical puiposes 30 grams equal 1 ounce. The 
tolerance will be stated m grams, and the amounts of food al 
lowed will be given m oimces The 5 per cent vegetables dinuu 
ish m the cooking to about 3 per cent of carbohydrate, this is 
taken into account m making up the diet The carbohydrate 
allowance will be stated m amounts of 5 per cent vegetables, 
but, except on the days which may be speofically stated, sub 
stitutions may be made of the 10 per cent , the 15 per cent , or 
the 20 per cent groups by estimatmg the proper amounts to 
make equal values, that is 
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1 ounce of 20 per cent — 4 to 5 ouncei of 5 per cent, vegetables, 
1 ounce of 15 per cent, ■■ 3 to 4 ounces of S per cent, vegetables, 
1 ounce of 10 per cent -• 2 to 3 ounces of S per cent, vegetables. 


Graham, rye, and white breads average about 50 per cent, 
carbohydrate 

CARBOHYDRATE VALUES 


Vcgetablei 


and 

frmtB, 

5 per cent 


VegetaWes, 
fmfts, 
and nuts 
10 per cent 


Vegetables 
{nuts 
and nuts, 
15 per cent. 


Vegetables, 

fruits, 

nuts, 

etc. 

10 per cent. 


Asparagtis 

Beet greens 

Brussels sprouts 

Cabbage 

Caubflowcr 

Celery 

Cucumbers 

Eggplant 

Endive 

Grape-fruit 

KoM rabi 

Leeks 

Beets 

Blackberries 

Bnml nuts 

Carrots 

Crunbemes 

Lemons 

Mushroom 

Muskmelofl 

Okra 

Apples 

Apncoti 

Artichokes 

Beechnuts 

Canned hroa beans 

Cbemes 

Currants 

Filberts 

Almonds 
Bananas 
Beans, baked 
Beans, shelled 
Corn green 
Macaroni boiled 
Plums 
Potatoes 
Rice, faoCed 


Lettuce 

Pumpkin 

Radish 

Rhubarb 

Ripe olives 

Sauerkraut 

SoiTtlo 

Spinach 

String beans 

Tomatoes 

Unsrreetenrd pickles 
Water cress 

Onions 

Oranges 

Peaches 

Pineapple 

Squash 

Strawberries 

Turnip 

Woterinelon 


Green peas 

Hoctlebcmef 

Parsnips 

Pears 

Pecans 

Pistachios 

Raspbemes 

Walnuts 
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SOURCES OF PROTEIN 


Beef, mutton, pork, fish, fowl, cheese, eggs, for example 



Protein, 
per dent. 

Fat, per cent 

Beef and veal (boiled or 




roasted) 

22 0 

28 5 

Lean round steak 

28 0 

8 0 

Corned beef 

IS 5 

26 0 

Sausage 

19 5 

18 S 

Mutton (or lamb) 

25 0 

22 S 

Pork 




Ham Oean) 

20 0 

21 0 

Bacon 

10 S 

65 0 

Sausage 

13 0 

44 0 

Chops or roast 

20 0 

Vanes according to 
amount of gtns® 

Fowl 

JPPI 



Young chicken 


2 5 

Old chicken 


16 0 

Goose and duck 


36 0 

Turkey 

21 0 

22 0 

Fish 

15 to 19 

2 0 

Gelatin 

91 5 

C 



Protein 

Fat, 

CarbobydratA 

per cent. 


per cent 

percent. 

Cheese 

, Amencan, pale 

Amencan, red 

29 0 

29 5 

36 0 

38 0 


Cottage 

21 0 

1 0 

4 0 

Full cream 

Limburger 

26 0 

23 0 

34 0 

29 5 

2 5 

Roquefort 

22 5 

29 5 

2 0 

Swiss 

27 5 

35 0 

1 0 


Eggs One egg is eqmvalent to 1 ounce of lean meat m both protein 
fat values 
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SOURCES OF FAT 


Butter lard rich cream fat pork and bacon oD any fat meat for example 


Fat, per cent. 

Protrin, pet cent- 

Butter and lard 

85 


Rich cream 

40 


Fat pork and bacon 

65 



FLUIDS 



Pmtdn, 

poctnl. 

Fat. 

per ccfiL 

CarbehTdnte 
pet cent- 

Milk (skimmed) 



5 0 

Buttermilk- 



5 0 

Milk (whole) 



5 0 


BoraUon or dear meat *oapfl may be taken aa desired- 

Tea or cofiFee may be dnmk clear or with the cream or milk allowance 











SYPHILIS OF THE STOMACH REPORT OF A CASE 


Symptomatology Gastric Chemistry and the x-Ray Diag- 
nostic Criteria. Differential Diagnosis, Rcsolts of Treat- 
ment Observations and Conclusions Based on a Study of 
55 Cases 

G B Eustebman, M D 

Case I (A229712) — Mr C C B , while, aged thirty two, 
was admitted for examination May 1, 1918 This patient had 
been in good health until December, 1916, when he had “gnp/’ 
and for several weeks afterward was bothered with more or less 
pam m the cheat and right shoulder, and stiffness in the neck. 
He began to lose weight about time and, although the pain 
disappeared, loss of weight continued The latter was partlj 
attributed to dose work m a laimdry For the previous five 
months he had complained daily of a gnawing, dull, qiigastnc 
pain which appeared about two or three hours after meals and 
Was reheved by eatmg At times this pain radiated to the right 
subscapular region. Only once wus the pain at night suffiaent 
to awoken him After several months the pam practically dis- 
appeared For more than three months, however, before he 
Was admitted to the clinic he vomited freely and no sohds seemed 
to pass from his stomach Nearly every morning before break- 
fast, particularly if sohds had been eaten the day before, the 
patient experienced a full bloated feeling in the cpigastnom, ac 
companicd by belching and regurgitation of food, with no asso- 
ciated pam or nausea, but anorexia This was soon followed bj 
vomiting of ncarlj all the sohd food eaten the day before, and 
some tasteless or slightly sour fluid with relief from all distress 
^d a desire to cat breakfast- If the patient partakes onlj of 
liquid food there is no v-omitmg or assoaated sj-mptoms Vomit 
fng is often induced m order to relieve the cpigastnc discomfort 
669 
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The patient has not noticed blood in the vomitus or the feces. 
The local physiaan diagnosed healed ulcer in the pylorus, caus- 
ing obstruction During the last two months the bowel mo\-e- 
ments have been loose, about four movements daily, without 
pam, tenesmus, blood, or mucus Further mquiry revealed no 
history of dysphagia, acute cohcky pam, localized soreness, 
tetany, headaches, or unnary disturbances 

Family History . — A sister and a brother died at a very early 
age of pulmonary tuberculosis, the mother died of erysipelas at 
forty-eight, the maternal grandmother died of tuberculosis at 
fifty-three, one paternal uncle is insane, the father is hving and 
well 

Personal History — ^The patient, a male nurse, was mamed 
at the age of twenty-five and was divorced four years afterward, 
he has one healthy cduld, his former wife is also healthy He 
uses coffee and tobacco to excess He had tonsilhtis as a child, 
malana at the age of fourteen, gonorrhea at twenty-two, with 
urethral discharge for five months, but no comphcabons, and 
**grip” m December, 1916, he demes syphilis 

The physical exammation, with one exception, which will be 
descnbed later, was satisfactory The patient was reduced from 
a normal weight of 165 pounds to a weight of 111 pounds, which 
represents a loss of weight over a period of one and a half years 
The blood-pressure was subnormal, the pulse-rate normal, the 
heart action regular, and the temperature shghtly subnormal 
Several crowns and large fiUings were found m the teeth The 
nsHs revealed a low-grade inBammation with cheesy plugs m 
e crypts The nervous, osseous, and cardiovascular sj'stems 
ere objectively negative Adenopathy was not marked The 
abdomen showed an absence of tenderness, resistance, and 
peristaltic unrest, but a succussion splash, and on deep in^ua- 
tion a small, non-sensitive, movable ndge was palpable in the 
nght epigastnum, quite distmct from the hver edge above it 
TJnnalysis was normal, hemoglobm was 68 per cent , ery- 
ttoocytes 4,880,000, and leukocytes 8400, the differential smear 
showed no abnormahtity 

Gastric analysis, May 4, 1918, twelve hours after a Riegai 
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n motor test meal and one hour bet pr 1 1 pxiIpI test meal, re 
vealed a total acidity o£ 70, an abw i* h\ drochlonc acid 

1 a filtrate measunng 600 c c poor , ) ross load par 

; tides, a sbgbt trace of lactic acal p pi Ip it on absence 

of Oppler Boas badUi. Subseqmi ' ' tV rough gastne 

lavage and gentle catharsis, the p r on „ milt rhet 

for three days, at the end ot v 1 ' uaiac and 

benadin tests failed to reveal 1 From the 

fluoroscopic and x ray examin , i 1 li Slaj 4, 

1918, a diagnosis was made 01 , 1 the stomach 

mvolving the pylorus, banimi r 1 up 1 tn hours 

(Kg 134,0) 

Apparently this was a c 1 eg p\ I nc lesion 

m a comparatively young ma p til tht patient’s 

age an obstructmg benign I or gastric ulcer 

near the pylorus seemed niu i 1 > > vnnchlorhjdna 

and the filling defect in the p t n p p 1 bv the i rav 
argued almost decisively a,. on i pp n htion Borugn 
obstructing ulcers m the thiol dec 1 1 irc imariabK 

assoaated with marked hyjppii'idil m > ) ic-iretion oral 
least normal aaditj In do r|\ | iluin- it It ulcp r advanced 
associated goU bladder or pancrcaiu tlw v^* ni i\ depress gas 
tnc chemism suffioently to produp c inapulitv f mills plasUra 
(fibromatosis, gastritis granulomatos i hbropl istin) was pos 
slble but not probable, owing to iht rapiplitv of the clmical 
^^ourse and the earlv obstruction Tuitcrculosis ui the stomach 
IS so eitremd) rare that it was not considered m the diagnosis 
Thus far only 2 cases have been found in 6500 oticralions on the 
stomach performed at the dime, both ol these were assoaatcrl 
with pulmonarv tuberculosis Syphilcs of the stomach had not 
as yet been excluded I have ptcvnously shown that a pvlpablc 
tumor is unusual m such cases*,* In aliout 50 to 60 per cent 
of all prov ed gastne carcinomas a tumor is palpable in contrast 
to 15 per cent m the svphilitic cases Food or banum residue 
of vmnable degree is present in an average of 60 per cent of 
goslnc G-mcers, in about 30 per cent, of gastne ulcers, and m 
^ per cent of the syphilitic case. The gastne chemistry of 
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proved gastric carcmomas m all stages shows free hydrochloric 
acid in 48 per cent , although usuaUy subnormal, but free hydro- 
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chloric acid is absent in 80 per cent, of all gastnc syphflitic cases. 
In this case, therefore, benign gastric tilcer ms esdnded on the 
basis of the patient’s age, and especially on account of the i-ray 
findings and gastric chemistry Linitus plastica ms not ex 
eluded, but was highly improbable Gastnc carcinoma seemed 
the most possible diagnosis except that the patient ms rather 
young, and alttin ngb he was moderately anemic and under- 
nourished he was not cachectic. While the absence of free hydro- 
chlonc add with the associated pylonc obstruction and tumor 
favor caremoma, gastric syphilis seemed possible m view of the 
patient’s age and general appearance. 

Vanous factors must be considered in determining the specific 
nature of a gastnc lesion The criteria of diagnosis are as fol- 
lows (1) Positive Wassermaim reactions, (2) evidence of 
syphilis elsewhere m the body, (3) demonstration of a lesion 
m the stomach by the x ray, and (4) improvement following 
therapeusls 

On May 8, 1918, and at a second examination the following 
day the Wassennann reaction was strongly positive The pa 
tlent then admitted that he had had a small, gemtal sore seven 
years previously, without defimte slon or mucous membrane 
secondanes, and that he had noticed some crusting of the stm 
about the right dbow the year following Under the olecranon 
process of the right elbow a somewhat white atrophic scar not 
distinctive of a luetic process was found Several scars on the 
penis and one on the dorsum, however, are charactensbe. The 
scrotum also showed much scarring and a white patch, suggestive 
of an aroform outline The general impression was that of an 
old nodulo-ulcerative process. 

On May 2Sth the paUent had received three intravyious 
treatments of arsphenaimn, 0 3, 0 4, and 0 5 gm resperav y 
The patient said that following the last treatment the subjectiix 
«aixation of obstruction had been relieved and that he was able 
to partake of sobd food without vomiting or distress and had 

E*iicd 10 pounds. A reray showed only a slight six hour ban^ 

retenUon (Fig 134, b ) , a gastric analysis ten hours after a motor 
TOeal showed total aads, 20, no free hydrochlonc aad, no 
TOI. 3— <3 
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food residue The palpable ndge persisted indistinctly and 
corresponded to the filling defect in the pylorus 

This patient came under my observation again April 
1919 Up to and dunng this time he had received ten into 
venous treatments of arsphenamm m addition to 100 merci^ 
munctions, without renal or cutaneous comphcabons t 
Wassermann test agam showed a positive reaction, and n 
treatment was arranged The patient had gamed 47 ® 

weight and had no quahtative or quantitative distress Physical 
exammation, exclusive of the healed cutaneous lesions, was prac 
tically negative and the “ndge feel” m the epigastnum 
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Fig 135 — Fractional gastnc analyds- 


'• disappeared The bowels acted normally The patient 
I had a good appetite, and was not nervous There we 
Jno urinary disturbances . 

Gastnc analysis at this tune showed a return of aci s an 
ferments The total acidity at the end of an Ewald test-m 
was 20, the free hydrocblonc aad was 14 A second 
revealed a total aadity of 28, free hydrochloric acid 20, ^ 
total filtrate of 80 c c The x-iay showed the general con tion 
unchanged, but without retention (Fig 134, c) Up to Septein 
her 24th the patient had received 15 mtravenous arspbenanune 
treatments and 144 mercurial munctioDS imder the direction 
the Department of Dermatology and Syphdology Sever 


SYPHtUS OP IHE bT'ix i 

Tt b/S 

months after treatment the Wasserr i _ 

i 1 icn \i 1 again 

positive, necessitating further treatm i 

a e 'pt ienc“ with 

other pabents havmg acbve visceral 1 

1 L .. b u iimilar 

Careful serologic supervision and t 

i irn mter- 

mittently over a penod of three 

1 neces 

sarj 


The ftmebon of this patient’s s 

perfect 

His infected tonsils and four devitil ' 

p rupicnl 

infection had been removed ovithoui ' ' 

T rav find 

mgs of September 24, 1919, as she i ' 

1 rev ealed 

definite anatomic unprovement anl ,oi 

1 gistne 

analysis, the same day, detcrmineri 1 

r n in'' SIS, 15 

illusbated m Rg 135 There ha 1 n 

i \ p*" vraP' ^ of the 

free hydrochlonc acid The comph i 

t V tuii of the 

stomach foUotving a modified Ew-.! ' • 

a mt two hjurs 

and twenty mmutes 



Discussion 

Tlus case is interesting for se^er I >n In the first 
place, the patient is again in gastrt< h' dlh f ! '^MOg purelj 
antispecific treatment The anrtomic re hiuhun In', not been 
complete, but this IS explained b> the fat t ihit or^mir d sclerotic 

tissue had supplanted granulomatous or inflamimtors 

attempt on nature^s part to heal the lesion licforo tht. patient 
came under our observation Such piiicnts \^hcn Rcn in a 
purely exudative stage ma> not onl\ be ctinicnll> but also 
structurallj cured, os pictona!i> shown in Tig a b i In a 
number of cases under the influence of specific treat nunt the 
climeal impTo\cmcnt has been enUrcly out of proportion to the 
organic changes Such clmical improvement prompt and 
definite after the first few intraA*cnous injections. No adequate 
eiplanaUon has been offered thus far for this phenomcnom 
The gieofiat) of this lesion seems to haa’C been proved as a 

the requirements prcviousl> mentioned have been fulfilled t ere 

wakstoT) of defimte infection consistent Was'crniann reaction 

clinical and roentgenologic cndcnce of gastnc disease the pres 
tnce of a demonstrable cutaneous healed loion characteristic o 
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The return of hydrochloric add and gastric enzyme is of 
further interest. It has been almost consistently observed that 
once the aad and enzyme have disappeared, from whatever 
cause, they rarely return. Free hydrochloric aad was absent 
m 80 per cent of our cases of gastric ^^hills, and m the remain- 
Ing 20 per cent free hydrochloric aad was present usually in 
subnormal titrable strength, in 7.5 per cent of this latter group 
achylia alternated with free hydrochloric secretion. 

The presence of a palpable gastric tumor, anaadity, and 
pylonc obstruction invariably spells gastric carcmoma, cgie- 
oally when as so ciat ed with a definite filling defect on the x ray 
plate. In our experience the other most probable lesion was 
gastric syphilis, but the Inadence of tumor and obstruction is 
uncommon m thtg lesion, less frequent tljan in benign obstruct- 
ing ulcers, and three times as rare as in mahgnant gastric dis- 
ease While the pylonc third of the stomach seems to be the 
usual site of involvement in acquired gastric syphilis, the rantj 
of a palpable tumor and obstruebon is perhaps best explained 
by the fact that circumscribed gummatous granuloma is a rela 
tively unusual formation. From a study of the roentgenograms 
and the results of therapy in cases in the carher stages of this 
disease we have gamed the impression that visceral sjqihihs is 
a patchy or diffuse progressive, irritative, or inflammatorj 
process. This view is strengthened by Warthin’s eshausti\e 
and convincing studies. Unfortunately, there is no opportu 
nity for more mtenMve tissue study of this disease, as it affects 
the stomach in all its stages. The microscopic examination of 
the resected portions of the stomach m advanced cases, os I 
reported briefly m my first contribution, showed chieflj a 
fibrosis of the thickened musculans and hypertrophied sub- 
mucosa with atrophy of the mucous membrane. Chanirtcnstic 
perivasc ulnr lymphocytic infiltration with consequent 0 tcra 
tion of the smaller blood vessels and frequent sclerosis o 
^^rgex vessels was also noted (This resulting vascular ange 
probably explains the ranty of gross hemorrhage, as t 
approxunatcly in only S per cent ) In the advan^ oiscs the 
stomach was found, grossl>, to be a thidicn , 
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and deformed organ, often with a tendency to hour-glass con 
traction 

In numerous instances the syphihtic lesion seemed fairly con- 
fined to the pylorus or it extended along the lesser curvature to 
and mcludmg the pars media In one case it was confined 
chiefly to the upper third, along the lesser curvature In the 
congemtal cases the roentgenograms plainly revealed a uni 
formly and completely involved organ, no doubt a difiuse inter 
stitial process which resulted m a short stiffened tube having the 
curcrumference of a small child’s wnst On several occasions 
multiple ulcers m the stomach together with a patchy regional 
infiltration of the gastric wall as seen at the operatmg'table give 
nse to the suspiaon of a syphihtic etiology subsequently con- 
firmed by (dimcal, serologic, and therapeutic mvestigation Such 
cases would have made mterestmg material for a histopathologic 
study, but resection would have been inappropriate These ate 
invanably cases m an early stage of the disease, they are of 
c cal mterest because the chemical and *-ray characteristics 
and the nature of the complaint are more hke those of ulcus 
carcmomatosum or early scirrhous cancer The niche, or ac 
ces^ry pocket and mcasura of the bemgn calloused ulcer, are 
d absent m our e^enence, probably due to the shallow 

specific lesion and the regional diffuse infiltration 

e submucosa Bemgn calloused ulcers are rarely multiple 
^ e same organ, concurrent bemgn gastnc and duodenal 
™ about 3 per cent of all cases The prognosis as 
cempri nnprovement m so far as the stomach is con 

ore ^ emses showmg extensive diffuse mvolvement of the 
dpnPTi^° ^ markedly reduced capaaty, m my opinion, 

depend chiefly on the duration of the gastnc symptoms Figure 

depTPP ^ nivolvement to be extensive to a discouraging 

ounces th ^ capaaty was reduced to a maximum of 6 

than pi»>.f ^ pcrio of gastnc complamt, however, was not more 

years nrevrm disease had been acquired eight 

that time treated very madequately during 

matic cure wn ^ “^^ve treatment m our hands a sympto 
s quickly established, and anatomic restoration 
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was completed within twelve months Unfortimatelv, such 
brilhant results are seldom obtained, as the diagnosis is not made 
early enough Notwithstanding this, cure and improvement 
have been recorded m 70 per cent of a senes of 55 patients 
treated medically or operated on, or both There is httle hope 
for structural improvement m cases of heredosyphUis unless the 
paticntfl are treated before the second decade of life 

From the standpoint of s 3 miptomatology there are no dis- 
tinguishing features, the symptoms depending logically on the 
ate and extent of the involvement In this particular case the 
symptoms, as would be expected, were those of benign or early 
malignant, pylonc obstruction. In the involved or ad\Tinced 
non-obstnictcd cases the patients have symptoms approachmg 
the characteristics of a slowly progressive form of scirrhous car 
cmoma. Patients with hig>i obstructing hour glass sto mach s 
visually have conaderable pam and vomiting after taking food 
The common symptoms in aH of these cases are a fairly marked 
progressive course, pain soon after eating, invariably associated 
with nausea and vomiting, the absence of gross hemorrhage 
maintenance of appetite in the ma}onty of cases, and marked 
loss of waght without definite cachena. The average age of 
these patients 13 thirty-five years The average duration of 
dieir gastric disturbances is about two years, in contrast to the 
average age of the ulcer-beanng patient, which is about fortj 
five and the average duration of ^miptonis ten and a half ) cars 
and the cancer patient, whose average age is fift> four and the 
average duration of symptoms is one and a half years 

The conclusions drawn from proved cases of acquired gastnc 
sjphilis are that the patient is m the third decade with marked 
^ progressive disturbances of comparaU\el> short duration, 
a gastnc chemism of advanced caremoma and roentgenologic 
^^^^laractcnstics, as described by Carman, usuailj revealing marked 
organic changes Invanahly, however, cachexia a palpable 
mass, and anorexia arc absent, whereas thej arc usually present 
>n gastnc carcinoma with the same degree of in\*oI\ ement The 
diagnosis IS often made b\ inference or b> bearing the po^si 
bfiit\ of gastnc syphihs in mind 
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PANCREATIC CARCINOMA 
R. D Musses, M D 


Caeondiia of the pancreas Is a disease of relabve infre- 
quency Canthe reported 15 cases of pmnary carcinoma of the 
pancreas in 4100 necropsies made at Channg Cross Hoqiital m 
London, and Segrfi, 127 cases of pancreatic cardnoma m 11,472 
necropsies. Osier and McCrae state that cananoma of the 
panaeas occurs once m 60 cases of malignancy m males, and 
once in 100 cases in females This incidence must put the 
diagnostician on his guard, the more so on account of the 
insidious onset of the disease While some cases present the 
typical syndrome of Chauffard, many others lack some of these 
symptoms, and are eirtremely difficult of diagnosis 

Tbt typical syndrome, as outhned first by Chauffard, m 
1908, and next m this country by Ferguson, in 1910, is briefly 
as follows Digestive disturbances, deepenmg jaundice, loss oi 
strength and weight, the presence of a distinctly distended gall 
bladder, and pain, m persons of middle age. Chauffard, espe- 
cially, emphasires the element of pain, which occurs particularly 
when the carcinoma is in the body of the pancreas, it is the 
most significant symptom, having characteristic features which 
the pam of other upper abdominal lesions usually docs not pos- 
ies. Lenche, quoting Chauffard, describes the pain as staiUng 
imder the left costal margm, working toward the epigastnum, 
deeply situated, sometimes more severe m paroxysms, ^ 

“corset constnction” sensation, most nearly resembling tabcuc 
crises. 

A review has been made of the cases of pancreatic tumor, m 
''^■ich operation was done m the Mayo CBmc up to 
^111, these cases were diagnosed grossly as carcinoma a 
‘we of operation. The purpose of this review is to estatilisn^ 
d posable, the characteristics of the clement of pain m pan 
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creatic caxcmoma Other symptoms of the disease ■were doIh 
at the same time In order, if possible, to have uncomplicata 
symptoms, the 90 cases chosen are those in which the tnmo 
was foimd to have ongmated in the pancreas, and in whic 
involvement of the stomach or gall-bladder did not obscm 
the diagnosis 

While practically all patients exhibited malaise, lad i 
appetite, loss of weight and energy common to carcmoma of tl 
digestive tract, pain was the outstanding feature.® It was tf 
chief complaint m 44 per cent of the cases The symptoms ne 
m frequency were gastnc disorders 24 per cent , and jaundice > 
per cent Pam occurred m 88 per/Cent , or in all but 10 
This pam was usually described as deep, dull, bormg, of m s 
ate seventy, pecuharly naggmg, apparently without cause, gffl 
erally very difficult to reheve, and occurring most often m J 
left upper abdomen In 32 per cent of the cases it also radiated 
to the back, a lower mcidence than that assoaated with cases o 
gall-stones, m which pam radiatmg to the back is found m 
per cent Constancy of pam, an important characteristic o 
pancreatic carcmoma, was noted m 47 per cent of the cases, 
m some of these the pam was worse m spells In the remainin? 
53 per cent the pam occurred m spells alone The constancy 
and mtractibihty may be due to pressure on or mvol'vement o 
the solar plexus » There was httle relationship between 
and the mgestion of food m our cases, as m relatively fu^ 

'> am was increased and stiU more rarely eased by food 

“Stomach trouble” was the chief complaint m 24 per een 
< the cases The loss of appetite, distress after eatmg, bloating, 
■with eructations of gas, and more rarely vomitmg, are symiptonia 
similar to those m gastnc mahgnancy 

Jaundice occurred m 41 per cent and was constant m all hut 
5 cases This madence vanes from Opie’s report of 82 cases 
■with jaundice of 113 cases of carcmoma of the pancreas Juuu 
dice was rarely comadent ■with the onset of pam, most often it 
had no relation to it, although it occurred m but 6 of the patients 
who had no pam , 

The physical exammation shows m the typical case a patient 
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(80 per cent of ours were males) past middle age, the average 
bemg fifty six years, with evidence of cachexia and pallor or 
jaundice He is weak, has lost weight, averaging 26 pounds m 
an illness of only a few months* duration No other physical 
findings are noteworthy except the abdominal exammatioiL 
This may reveal an epigastric mass, elongated, and usually not 
moving with resp ir ation, A mass was found in 56 per cent , 
associated with abdominal resistance and tenderness in 30 per 
cent, of the cases. In many of the jaundiced patients an 
enlarged liver and a distended gall bladder were demonstrated 
In 31 of the 37 patients with jaundice, m agreement with 
Courvoiaier*s law, some enlargement or distention of the gall 
bladder was found at operation. 

In many resjiects the history of pancreatic caremoma 

is similar to that of gastnc carcinonia unless a history of jaun 
dice IS obtained The test-meal and the Roentgen ray are of 
cspeoal value m difierentiating the two conditions, and the pal 
pation of the immovable mass may aid m m a k ing the diagnosis 
A test-meal was tfttrpn m 54 of the 90 cases. Free hydrochlonc 
acid was found m 35 of these, 65 per cent, as compared to cases 
of gastric carcinonia in which free hydrochloric add was found 
in only 46 per cent 

Case histones have been selected to illustrate the \'arious 
tjpes of the disease, 

CASES 

Case I (169687) —A man aged fifty-sevTm came for ex 
^^ohiation complaining of jaundice and lassitude Previous 
illnesses were unimportant For five or six months he had had 
more or less constant pam below the ensifonn, extending 
to the back on the left side and radiating around the left nbs 
to the back, with some tenderness bdow the right rib marg^ 
The pam was not severe, but was aggravated by jolting He 
bad a bad taste in the mouth and had had no appetite or 
months There bad been no sour eructations or \-omtag The 
Jaundice had come on gradually six weeks before an 
linued to be quite uniform He had itching of e 
stools uere claj colored There had been no attacks of colic 
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The patient complained of a heavy dull feeling and of having 
lost considerable weight, but he was fairly well, ' and mthont 
heart, lung, or unnary trouble 

Physical examination showed a man in a fair general condi- 
tion, weighmg 130 pounds, with a loss of 20 pounds in five months. 
The jaundice was marked and the skin showed itch-marks The 
hver was normal in size and the gall-bladder large, tense, and 
palpable The remamder of the findmgs, aside from that of bfle 
m the unne, were negative 

Operation revealed a carcmoma of the pancreas with obstruc 
tion of the common duct in the head of the pancreas The gall- 
bladder was very large, bemg distended with bile A cholecysto- 
gastrostomy was performed 

Case II (159596) —A man aged fifty-seven consulted us on 
account of a stomach complaint He had had scarlet fever as 
a child and an occasional attack of what may have been the 
gnppe Five weeks before examination he b^an to notice a 
gnpmg pam in the abdomen associated with some pain m the 
epigastrium The pain was not lessened at night until 12 ^ 
1 o'clock, and he could not find a comfortable position. T 
lessened the pam somewhat, and he beheved that he would be 
reheved if he could empty his stomach He avoided heavy an 
fined foods and frmts He had a good appetite and no som 
eructations The trouble had been present almost constantly 
its onset Twenty-five years before he had had a sotne- 
simi lar attack of mdigestion which had improved with care 
diet 

Examination revealed a weU-nounshed man weighing 1^^ 
-'unds, who had lost 10 pounds m five weeks He was shghtlj 
pale There was some fulness and resistance m the right epi 
gastric area Palpation discovered a somewhat transversely 
elongated mass not moving with inspiration The test-meal 
showed no free hydrochlonc aad a:-Rays of the stomach, kid- 
neys, and colon failed to reveal any abnormal condition 

On exploration, a carcmoma of the body of the pancreas with 
a secondary nodule m the gastrohepatic omentum was found 
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Case HI (172143) — man aged sixty tvro came to the 
clmic complaining of janndice with recent pam He showed a 
distinct loss in wea^t and strength, he had been m vigorous 
health up until shortly before and his appetite had remained 
good untH three months before. Since then he had had a dull 
pain m the qngastnmn with an uncomfortable sensation of 
bloatmg on directly after meals and lasting two or three 

hours. Dunng the last twelve days the pain had come sooner 
after meals and was more severe. It was associated at tunes 
with vomiting, and two weeks before examination he had vomited 
a coffee-colored fluid He had been jaundiced for ten days, 
since then the stools had been day colored A mass had been 
present in the right tapper abdommal quadrant for two to three 
nionths. 

Examination showed a modeiatlcy emaciated man weighing 
IW pounds, he had lost 34 pounds m weight in six months 
Jaundice was marked and definite scratch marks were found on 
the akin. There was an enlargement in the region of the liver 
find below this a mAgd which seemed to be a palpable gall-bladder 

Exploration revealed a tumor at the head of the pancreas 
producing a complete obstruction of the common duct. The 
gall bladder was greatly distended A cholecystogastrostomj 

was performed 

Case TV (169066) —A woman aged forty-eight consulted us 
•>«aase of loss of appeUte and general energy She had had 
typhoid fever twenty years before and shortly afterward an ul 
ness diagnosed malana. She had been mairfed thfrty years and 
•»d had sii children. Her general health bad been good until 
tour months prior to the examination, at which tune she tegan 
to lose her appetite and to have discomfort and a constant hcaii 
n«» m the epigastrium, which did not amount to pam She 
tad not noticed whether or not food mcreased the disromfort 
although occasionally durmg the past two months c a 

'•otmted after eating She had been livmg on milk and soups 
as she could not take soUd foods. The jaundice, which also 
'’*8'in four months before, had grown progresavclj deeper wi 
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the loss of weight and strength The imne was higbly colortd 
and the stools hghtly colored There had been no itching of tie 
skin 

Examination revealed a poorly nourished woman, wei^g 
122 poimds, having lost 32 poimds m waght in three and i 
half months She was moderately jaundiced The hver ms 
palpable at least two fingerbreadths below the costal margin, 
and a dense cystic mass was palpable in the gall-bladder area 
Bile was found m the unne The hemoglobm was 52 per cent 
A test-meal showed the total aads to be 30, free hydrochlonc 
16 An a;-ray exarmnation of the stomach did not reveal any 
pathologic condition. 

Abdommal exploration revealed a tumor at the head of the 
pancreas of undoubted carcmomatous nature The common 
duct and cystic duct were markedly dilated and the gall-bladder 
was very much distended A cholecystogastrostomy was per 
formed 

Case V (239186) —A man aged sixty-one complained of 
pam m the right abdomen associated with jaundice 
had no previous illness aside from typhoid fever at the age o 
ten Five months prior to examination he had a sudden severe 
attack of pam m the right epigastrium which was called acute 
mdigestion, assoaated with marked constipation and lasting 
about two weeks The diarrhea which began at that time ha 
contmued About six weeks after its onset the patient became 
jaundiced, and this condition persisted Three weeks before 
examination he began to have pam m the right hypochondnum 
His appetite was very poor, he vomited some bile, had 
erable belchmg, and some hiccup The stools were hght color 

E xamina tion revealed a deeply jaundiced and undernourish 
man The hver and gall-bladder were both palpable 
animation of the unne showed bile The *-ray examinations of 
the stomach and gall-bladder were reported as negative 

Abdominal exploration revealed a carcmoma at the head of 
the pancreas with bihary cirrhosis The gall-bladder was dis- 
tended with bile A cholecystogastrostomy was performed 
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Case 281037 —M L , a man aRiA Ihitu (oui llamar' was 
SMuiiaed at the dime July 28 1019 The patnnl hid Hihn 
from a horse nine } cars before, but Ra'C no definite data regard 
tug the injury He complained chicflt of pain m the barb and 
in the right ihac fossa, tvhich had lastal three tears The pam 
11133 constant but mode worse b\ lifting 1 ressure m the 
region of the right iliac fossa protluccil the scnvalion of ni-cdle 
Pricbs through the anterior part of the right leg 1 swelling 
the right fliac fossa had existed two > cars The paUint was 
Constipated, his appetite was poor and he had lost aliout- 
pounds m weij^t since the beginning of his stanptoms 'c 
'JsloUc blood pressure was 130, the diastohc was 70 pulse 

nnd lempcTalurc 99° r The teeth were in poor condition the 

tonsils were red The nghl cpilrochicar gland and the ng it 
and the left mguinal glands averc palpable A mass a lout 

hj 10cm was discotcrcd firmly fixed in the lower right a M omen 

Prohabb relropcntoneal Other findings and saanptoms were 

unimportant 

'■or- 3—44 
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Case 281037 Photomicrograph X 500 
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be a retropentoneal sarcoma. The patient had the fever char- 
acteristic of sarcoma, and comphcations of the kidney and colon 
had been ruled out by the negative cystoscopic and x ray 
fin ding s 

At operation a retroperitoneal tumor about 8 mches in 
diameter was found in the region of the nght flank just at the 
outer side of the cecum (Fig 137) The growth was hard and 
firmlj attached postenorly to the spinal muscles. The pathol 
ogist rqxirted hemorrhagic, edematous, degenerating myoma 
(Figs. 138-141) 

The pabent’s convalescence was uneventful, and he left the 
dime fifteen dal's after operabon 

Case 274449 — W J , a man aged thirty-seven (miner), was 
“mnmed June 11, 1919 This pabent’s back had been injured 
twelve jears before About sue years later he began to com 
plain of moderatel) severe, fairlv constant pam across the lower 
back and radiatmg down the left thigh This seemed to be 
getting worse and he had been unable to work for several months 
because of pain and weakness m the back and thigh Two 
awnths before he came to the dime his bladder had been ex- 
plored for tumor through a suprapubic mcision. The surgeon 
who performed the operabon thought be had sarcoma of the 
Relate and dosed the wound without surgical mterference 
a bad no jiam m the penneum or urmary symptoms, his 
^wels Were regular He had lost 15 pounds m weight wi thin 
past jear He appeared anemic, but well nouijhed His 
IW condibon The sj stohe blood pressure was 

die diastolic 80 Unnal} sis, blood count, cjistoscopic, and 
* faj findings w cre prncbcaU> negabs e 

octal exammabon revealed a mass the size of a fist beneath 
mucosa just above the prostate and scermnglj mvolving the’~'' 
u k "Fbe tumor was hard smooth and firmly atinrl- 
b to the nght saertd wall A chmcal diagnosis w as 
probable mopcrable sarcoma 

turn ^ '’^''^don June 20, 1919, it was impossible to c.xpose the 
aabsfactorilj through a perineal inasion Th!^.«rdJHJ2n. 
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Fig 142 Case 274449 Fibromyoma as found at operation 

was opened and found to be considerably deformed, the turiK 
having almost closed it The growth was hard and roundt 
and it seemed as though it might be removed, it did not app^* 
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to be nmbgnant. It seemed best to alloiv this ■n'ouiid to heal 
and then to do an abdominal eiplorabon. 

A month later a sohd tumor about 11 bj 10 cm was exposed, 
lying in the pelvis, m front of the sacrum (Tig 142) The tumor 
had caused erosion to such an extent that two fingers could be 
passed into what apparently was an eroded opening mto the 
anterior part of the sacrum The growth was adherent and 



.neT' ‘O ‘> 1 ' 31 cm Eraiuh ivlute m 

•njooth Cut section sboic* wnooth jtJIowisb-whate 
'■orratou* tlwoc. The tumor was not definitely encapsulated^ 


encapsulated, it had to be broken and removed m pieces, 
e urethra was so completely obstructed that it was neces- 
^ to do a suprapubic cystostomy It was impossible to tell 
lyst where the tumor had ongmated The pathologist reported 
e^wih to be a fairly cellular myoma (Figs 14S-145) 

renew of the indexed English, E rcnch, German, and Itahan 
eraturc on retroperitoneal tumors seems further to corroborate 
' ranu of true retropentoneal mt omas Lockwood defines 
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the condition as ‘'a sohd or cystic tumor growing behind t! 
peritoneum, mto its fold and not connected with any of the pe 
retroperitoneal organs ” Five cases only were found report 
the hterature 

Ogston, m 1896, reported a case in which the left ureter r 
involved, the se\ of the patient was not stated 



Fig 144 —Case 274449 Photomicrograph X 100 


Pfannenstiel, m 1897, reported the case of a woman wi 
retroperitoneal tumors, both were edematous hemorrhagic 
omas, which he beheved had arisen from the descendmg po 
of the large bowel The uterus was not diseased 

Fion, m 1904, reported the case of a woman-aged fifty 
who had a large fibromyoma of the uterus and a large 
peritoneal myoma which was m no way connected with 
uterme tumor Fion, m discussmg the possibdity of metastasis, 
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MI'S "It would seem \’erj' strange, to sa} the least, if the tumor 
M been able to furnish transplants in the retropentoneal tissues 
and not hai-e mi'oh’ed anj other visceral localizabons, the kid- 
ney, lungs, and hver, which are usually considered as the seat of 
choice for metastasis of malignant neoplasms of the uterus.” 

Ucluda, m 1912, recorded cases of Doderlem’a and Van 
Latte’s, a retropentoneal myoma m a woman, and an adeno 
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®>oma with sarcomatous degeneration m a patient whose sex 
'’ns not stated 


Scblangcnhaufcr, m 1902 reported a fibroms oma of the uterus 
la metastasis of true my omn m the hi’cr and lungs He men 
nj earher authors as having each reported a metastasized 
^rnioma. The cases arc as follows 
1 Orth ITbromyoma of the uterus with multiple metas- 
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2 Klebs Fibromyoma of the uterus \vith metastatic tu 
mor 

There was some question in this case as to whether the meta 
static tumors were true myomas, for they contained endothelial 
cells Klebs considered them of a myoblastic nature 

3 Langerhans Fibromyomas of the uterus with metastasis 
m the lung 

4 Hansemann Myoma of the stomach with metastasis m 
the hver 

5 Winkowshi Fibromyoma of the uterus, metastasis m ^ 
hver and the lung two years after the removal of the pninary 

growth , 

It seems to be the consensus of opmion that true myomas 0 
not form metastasis, although some pathologists beheve 
metastasis may occur 

Gobell, m 1901, coUected 101 cases of retropentoneal tumo 
from the hterature, 32 were mahgnant, 43 sohd benign, M ^ 
cystic bemgn These cases were apparently not collect 
secutively, so that the relative proportion of bemgn to m g 
nant is probably not accurate Two of the five myomas iver 
mcluded m this collection 

Mauclaire, m 1910, gave the following hst of t}q)es of tumo 
that may occur m the retroperitoneal space 

1 Lipoma, pure 

2 Fibroma, pure 

3 Myxoma 

4 Chondroma 

5 Myoma 

6 Neuroma 

7 Sarcoma 

8 Lymphadenoma 

9 All vaneties of cysts 

The ongm of retroperitoneal tumors is at best a matter 
speculation All types of tissue m the retroperitoneal space m^ 
at any moment develop abnormal growth The diffcrenti 
diagnosis of these tumors is very difl&cult, the process of exclu- 
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non seems to be the best method of amving at the correct diag- 
Dosu, which 13 so rarely made 

The records of the Mayo Chmc show that 73 patients with 
aon-metastatic retroperitoneal tumors were observed from 
January, 1907 to September IS, 1919, S3 of these were operated 
on, 29 of the tumors were malignant, 18 were benign, and 6 were 
nndetenmned 

Hfty five of the patients were males and 18 were females. It 
should be stated that the patients who were not operated on 
were refused operation because the majority had been operated 
on elsewhere when a diagnosis of an inoperable mahgnant condi 
tlon had been made. 

The age seems to have practically no influence on the in 
Qdence of the disease and type of growths 


AtftofpatleoU. 
0- SyearB 
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4 1 
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1 2 

1 1 

7 4 

7 2 

4 7 
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In the group of malignant cases were 25 males and 4 females, 
in the benign were 8 males and 10 females It will be noted that 
the inadencc in the benign cases was about the same m the males 
females, while m the mahgnant cases the moles had the pre- 
ponderance by more than 5 to 1 

The duration of symptoms was shorter m the mahgnant 
than m the benign, 21 patients bad noted symptoms for 
Jes3 than two years, although 2 had symptoms lasting mne 
Jtars. The exceedingly long duration m a few of the malignant 
may possibly be exphuned b^ the fact that 4 of the 
seemed to have onginated from previous Hpoi^ 
I^ the benign cases the duration was, m general, longer, ut 
the largest single group the duraUon ^vas less than one 
year 
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The three most prominent symptoms were selected from each 
case, the tabulation is as follows 


Malignant Tumors 
Loss of weight and strength 20 

Constipation 4 

Abdominal mass 25 

Diarrhea and constipation 1 

Epigastnc distress 5 

Abdominal pam 10 

Melena 1 

Vomiting 1 

Testicular pain 2 

Pain in thighs 3 

Diarrhea 2 

Night sweats 1 

Pam m back 1 

Paresthesia in nght leg 1 

Pain m bladder region 1 

Abdommal tenderness 1 

Pam in left leg 2 

Frequency m urmation 1 

Abdominal gas 1 

Pam m left lumbar region 1 


Benign Tumors 
Abdominal mass 
Bloating 
Constipation 
Abdominal pain 
Loss of weight and strength 
Increase m size of abdomen 
Fulness and belching 
Pam m back 

Paresthesia in right leg, by press- 
ing on growth 
Pam m left leg 


I 


Smce the same symptoms accompany both groups of cases they 
do not play a part m a differential diagnosis 




Location of the Tumors 

Right upper abdomen 
Right abdomen 
Left upper abdomen 
Right iliac fossa 
Left iliac fossa 
Left abdomen 
Epigastrium 
Abdomen 

Abdomen (multiple mass) 

Above pubis 
Rectum 


Malignant Benign. 

S I 

4 1 

4 4 

4 3 

4 2 

3 

1 1 

1 3 

1 
1 
1 


Location appears to bear no relation to the character of the 
lesion. 
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iSoXitmni Ttpnorz 
Toffior of abdomen 5 

Mahgimnt to m or of the nght 
fover quadrant. 3 

Retropcntoflttl larcoma- 3 

Tumor of knrer right abciomen. 2 
Left epfgaitnc tumor 1 

Pyknc ulcer 1 

Abdomhul t um or (•arcoma) 1 

C>itic tumor of abdomen 1 

Cyit of the pancreas (infected?) 1 
Turoor of upper right abdomen. 1 
Tumor of the upper Wt abdomen 
(iplecn?) 1 

Tumor of the spleen 1 

Tumor of the upper left abdomen 
(paocreas?) 1 

Tamor of the left kidney 1 

roalJgnant abdominal tu 
mor 1 

abdominal tumor 1 

Sarcoma- I 

^^^coma of the left neam 1 

of the cecum. 1 

"0 dagnota made I 


Dtainosis 

Btmtn Tuaurrs 

Malignant retroperitoneal 


growths 5 

Left abdominal tumor 3 

Benign rctiopentoneal growths 3 

Tumor of left Iddney 2 

Epigastric tumor 1 

Pylonc ulcer L 

Turoor of the c ecum 1 

Right tided abdominal tumor 1 

Pelvic tumor (ercoma?) 1 


The clinical diagnosis was correct in 3 of the 
2 1’ctroperitoneal sarcomas, nnH 1 sarcoma of the left ileuni. c 
3 Tiemgn retroperitoneal growlhs^^ were the onl^ correct diag 
ni the benign cases 


Butelagtc and Opfratwt 
BaJiinanL 
anting from Hpoma 4 

sarcoma 4 

rj®«a (operative) 4 

sarcoma 4 

“J^ophosBTcoma 2 

JjLrDsarroma 2 

sarcoma 2 

/^gnaocy 2 

^*^coma I 

^-srciaonia 1 

cardnomatoui c>tt 1 
l^olilattoma 1 

^Ttroepbroma. 1 


DujgTtans of Tumors 
Bnacru 

Lipoma 

InflaiDmator> roast 

|>Tnph ATssels 
Cb>iou» c)tt 

Teratoma 

Teratoma (opcniti\r) 
Fibrollpoma 

Fibroma 

no-'onutou. l.r'"“ 
FibromjTconu 


S 

2 

2 
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In making the pathologic diagnosis such conditions as ap- 
pendical abscess or extension abscess from gonorrheal epididy 
mitis, syphilomas, and tuberculomas were not included, they 
must be considered, however, in making a clinical diagnosis ol 
retropentoneal masses 


CONCLUSIONS 

In attemptmg to make a correct diagnosis in cases of retro- 
pentoneal tumors it should first be deterrmned that the mass is 
retroperitoneal This may be accomphshed in a fairly large 
percentage of cases by the exclusion of mdividual organs that 
are anatomically related to the growth, by means of the cysto- 
scope, the x-ray, and the method of inflating the abdonuna] 
cavity with oxygen, and then raying Havmg deaded that the 
growth IS retropentoneal, it is necessary to deade whether it is 
bemgn or mahgnant 

In the cases observed at the chmc the mahgnant gro 
were much more frequent m males than m females The mang 
nant cases, as a rule, are of shorter duration, and when advan 
the patients present symptoms characteristic of mahgnaiiQ' 
Such symptoms rarely develop from the pressure which ulti 
mately proves fatal m the bemgn cases 

A plea IS made for exploratory operation m aU cases of non 
metastatic retropentoneal tumors These tumors must be ex 
ammed microscopically as well as macroscopically before their 
pathologic nature can be determmed 
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lived more than three years, 17 have hved from two to two and 
three-fourths years, and S have hved from one and one half to 
one and three-fourths years, all of these report being in "good 
health ” Nine patients of the 39 report that they are m "fan 
health” one and one-half to two and one-half years after begin 
ning the treatment, and 5 that they are m “poor health” one and 
one-half to two years after beginning the treatment 

Microscopic diagnosis of epithehoma was made m 64 per 
cent of the 169 cases Cases in which the cancer has extended 
to the broad hgaments are the least favorable, since the radium 
rays do not penetrate to a suffiaent depth to destroy the outlying 
carcinoma cells In practically all cases, however, temporary 
rehef is afforded, the foul discharge ceases entirely or is greatly 
lessened, and the bleedmg stops 

The use of radium is not free from unfortunate comphca 
tions, the most senous of which are the vesicovaginal and recto- 
vagmal fistulae In our senes of 79 cases in which radium only 
was given vesicovaginal fistulae followed in two instances and 
rectovagmal fistulae m two The imm ediate reaction following 
the radium treatment may be rather severe in the cachectic 
patient with a large ulceratmg growth of the cervix In these 
cases it IS our custom to give only a small dose at the first treat- 
ment, usmg 50 mg for eight hours, if the reaction is shght, tha 
second treatment is prolonged to twelve hours, and the third 
to fourteen hours If nausea and vo mitin g occur following a 
treatment, it is not repeated unti) all symptoms have subsided 
In the routine treatment a senes is given once m from three 
to four months, it consists of three apphcabons for twelve to 
fourteen hours at mtervals of from three to four days of 50 mg 
of radium element mto the vagma or cervix, if it is posable to 
insert the tube of radium into the cervical canal In most cases 
three apphcations of radium of 50 mg for two hours each, at 
intervals of from two to three days, are made into the rectum, 
thus cross-firing mto the deep ihac and sacral lymphatics Deep 
aj-ray treatments cross-finng over the abdomen and back are 
given m conjunction with the radium Brass and lead filters 
are used and as much gauxe packing as is possible for protection 
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In cancer of the prostate the curative treatment by opera 
bon 13 in truth illusory, it is dangerous and gives the most 
^porary result,” Pasteau -wrote more than ten years ago 
ooause of this fact he used radium irradiations, for the first 
time m 1911, m moperable cases of the prostate -with such satis- 
worj results that its use has remamed the accepted therapy 
has replaced surgery m all but a few selected cases. 

At first radium was applied thrmigb the urethra because its 
anatomic relationship offered close pro-nmity to the growth, but 
Weil advanced cases the necessary large enough doses resulted 
■n local bums from the imtating beta rays Cross-firmg was, 
tnerefore, attempted by giving half the dosage rectally The 
^al mucosa, howeter, proved to be even more susceptible to 
urns than the urethra, and great care was necessary in screen 
mg and in rcgulatmg the tunc of e-rposure in order to prevent 
^oh bums, -With subsequent acatriaal changes and stricture 
ormation. To overcome these difficulties Bamngcr, in 1915, 
Ploced some radium in a hollow needle and, guided by a finger 
lAc rectum, inserted the radium dirccUv mto the gland through 
0 perineum In this -way large doses could be gir cn over con 
® Wable lengths of time without producing bums and with the 
otal dosage of the radium gomg directly into the neoplasm 
Wc then several modifications of Barringer’s method haie 
Used, such as multiplying the number of needles m order 
n greater area substituting radium emanations for 
'^dmm salt itself, and leaving capiUaiy tubes of emanations 
P^imMitlv m the neoplasm A combinaUon of mrgcrv with 
^lum needles has been advocated the gland being exposed 
roprapubically and penncallv and its surface studded with 
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in tiple radium needles of small dosage, winch are later removed 
through the wound by means of strings attached to them. 

The several methods described have been used in our dmic. 
When it IS remembered that the dosage of irradiation which any 
part of the growth receives is m mverse proportion to the square 
of its distance from the tube, it is evident that the needles which 
bnng the radium m closest apposition offer the most ideal method 
of apphcation However, they should be used in conjunction 
with the other and older methods of rectal and urethral apphca 
tions, for the latter make possible the apphcation of the rays 
directly to the periphery of the gland which is the tissue receiv 
mg the least amount of dosage from the needles The clmical 
bearing of this fact is illustrated by a number of patients who 
had received treatment by needles alone and still complained of 
the rectal pam characteristic of carcmoma of the prostate, and 
who, after havmg been given one apphcation by rectum, were 
completely reheved, as well as by the number of “three-year 
cures ’ that have occurred when only rectal apphcations were 
used The possibihty of diagnostic error following such apphca 
tions must always be borne m imnd, however, for the surface of 
the gland often becomes much softened, and not imtil needles 
are inserted are the characteristic stony masses of carcinoma, 
that Were formerly very easily felt on the surface, made evident 
by the resistance offered the needles 

We employ four needles m our radium therapy for carcmoma 
of the prostate, the combmed strength of which is about 50 mg 
These are inserted through the penneum, two on each side of 
the midlme, and allowed to remam m the gland about twelve 
hours Before the needles are apphed the patient is placed cross- 
wise on the bed m which he is to remam durmg the treatment, 
his feet resting on the arms of the physiaan’s chair, the knees 
apart, and the legs flexed The patient retracts the scrotum 
from the field of operataon with his hands, while the phyaaan 
anesthetizes the penneum wluch an attendant has first made 
s^gically dean In anesthetimiig, after the skin has been in- 
filtrated, the hypodermic needle is thrust deep m, dose to the 
inner margm of the spme of the ischium, and the pudic nerve is 
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infiltrated This nerve supplies the greater portion of the pen 
neum, and on the abflity to anesthetiie it successfully depends 
not alone the ease of procedure in accurately applying the needles, 
but also the patient’s complete freedom from paim After allow 
mg tune for complete anesthesia, the left forefinger is inserted m 
the rectum and the general contour of the growth ascertamed 
Wth the nght hand the needles are then plunged through the 
petmeum in a downward direction until their tips are felt through 
the rectal mucosa, when, by a shght upward thrust they arc 
made to enter the gland substance at the desired pomts. Safety 
pins are placed through the eyes of the inserted needles to insure 
their loss under the slnn. An opium and belladonna 
^^^ository 13 inserted to allay any subsequent discomfort as 
the cocam wears off, and the patient is placed m bed in the 
^isoal position. The needles are left in position for approvi 
mately twelve hours, giving a dosage of about 600 mg hours 
After the locahted reaction due to the insertion of the needles 
bas subsided the patient is given rectal treatment. This con 
m applying a 50 mg tube of radium directly over the 
prostate. Many Ingenious mechamcal instruments have been 
devised to hold the radium m the proper position in the rectum 
*^6 great majority of such apparatus consists m an arm at 
lached to the emmining table which holds in place a metal tube 
containing the radium We have found, however, that a piece 
of sheet lead cut m the shape of a spoon is the most satisfactory 
^Hcator The small metal contamer holding the radium is 
placed in the bowl and the lead is bent over three sides of it 
^er this a brass tube is slipped to filter the beta rays on c 
®^posed side, the rectal mucosa Is, therefore, screened by ea 
On all sides except directly over the prostatic area, and there e 
imtating rays are filtered out by the brass tube. After the 
^hcator is inserted and placed in the desired position, 
open side of the bowl next to the prostate, the handle is bent aX 
angles and attached to the thighs or buttocks by surgeon s 
Pbister This method allows the patient to mo\-e about freeij 
^bile recumbent and whfle the appheator is still m posiUon, 
Ibus domg away with the discomfort necessitated by remaining 
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on an exammmg table to •which a ngid mechanical ann is at 
tached The radium is left m position for a time suffiaent to 
assure a total dosage of 200 mg hours When it is posable to 
do so "Without causmg trauma in cases m -which the growth has 
not obstructed the urethra the patient is also given 200 mg 
hours in the prostatic urethra, the radium bemg inserted by 
means of a soft-rubber catheter, the gland receives m all 1000 
mg hours This method has been adopted as the result of our 
experience during the past three years, and 'we beheve that it 
gives the best results because of the greatest dosage to the great- 
est area 

When patients show low kidney function, as determined by 
the phenolsulphonephthalem test at the first exammation, and 
a high blood-urea, together with considerable residual unne, 
suprapubic drainage is established and the treatment becomes 
identical to that of patients being prepared for prostatectomy 
K the gland appears to have responded favorably to the radium 
apphcation and the general condition has improved sufBaen y 
to warrant it, a partial prostatectomy is done, enough of 6 
gland is removed to permit of freely emptying the bladder ^ 
domg away -with the suprapubic drainage The percentage o 
such cases is low, smce a considerable number of patients ei ^ 
have but httle residual unne, which disappears as a result o e 
shrinkage of the gland following the radium treatment, or e 
growth is so extensive, the impairment of general health so 
marked, and age so advanced that any surgical procedure is 
absolutely contraindicated 

During 1916, 16 patients -with carcmoma of the prostate were 
treated at the cbmc by rectal apphcations, one of the patients 
had premously been operated on elsewhere and came to us 
cause of recurrence Twelve of the 16 patients have been 
traced, 3 are himg, 1 died dunng the first year, 3 died during 
the second, 4 dunng the third, and 1 diinng the fourth, giving 
an average life expectancy foUowmg the first radium treatment 
of twenty-six months These patients received an average dos- 
age of 200 mg hours, given rectaUy m two senes of treatment o 
1000 each The 1000 mg hours were given over a period o 
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about one month, 100 bmg the greatest dosage applied at one 
time. 

We had the opportunity to examine the gland some months 
following treatment in 8 of the 16 cases In afl but 2 of these a 
deaease in size was noted Five patients reported complete 
absence of rectal pam following radium treatment, and the ma 
Jonty reported a decrease of pam This cessation of pam char- 
acteristic m caremoma of the prostate has been noted m the 
greater number of cases m which radium treatment has been 
given during the past four years. Five of the 16 patients 
reported abflity to pass a freer stream, and 7 reported marked 
general improvement, while m 4 there was a rapid dcchne 

A much larger senes of cases has been treated smee 1916, but 
M carcinoma of the prostate is very slow of growth and stOJ 
dower to metastasize, it is difficult to draw conclusions until at 
least three > ears have passed This senes of 16 cases was treated 
by the old method of rectal appUcation alone. In the later 
Qsw m which the improved technic was emplo) ed results would 
naturally be better The senes shows, however, that when ra 
dium 15 not obtainable in needles its rectal apphcation, propcrl> 
screened, is probably nearly as efficacious, only greater tune is 
iiccessary for its apphcation, as smaller doses must neccssanl} 
be given at each treatment. In order to handle such cases 
^^^^^esduUy the patients must remam under observation or the} 
luust return at lengthening intervals during their lives so that 
recurrence may be aborted quickl} It is our practice to 
have patients return every three months dunng the first j'ear, 
*dtcr that, once m six months. 

From careful perusal of the correspondence of this senes of 
PaUents and their histones and from ph>-sical examinations made 
at subsequent viata it seems justifiable to conclude that 

1 I^adlum reheves the mtensc rectal pam choractcnsuc 0 
P^^^*®hitic caremoma m many cases. 

2 Radium reduces the size of the caremoma and dc]a}*s its 

m the majonty of cases . 

3 Radium therapy prolongs life in many cases an > 

"^mpletelj inhibits further growth of the neoplasm m a few 
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Mm ABSORPTION WITH PARTICULAR RBFERENCE 
TO PYELOGRAPHIC MEDIUMS 

E H Wku), M D 


Tm t^dy concerning the absorption of different substances 
of ^ ^ pelvis was originally undertaken for the purpose 

effect of different substances used in 
y on the kidney tissue, and second, the gradual de- 
^~^en of a hydronephrosis as demonstrated by means of the 

in pyelography have been thoroughly discussed 

/jg.g> erature of the last ten years. Braasch and Mann 
Bve J tie vanous substances used in pyelography, 

eSect f ® t^ell supported by experimental work on the 
i“s b° ’““'tances used up to that time Since then Cameron 
^^^rought out the use of potassium and sodium lodid as an 
02 o® ®edlum when used in pyelography In a later article 
nse of Cameron and Grandy further advocate the 

eslnr ®®ium. In 1918 I investigated the advisibihty of 
ttWeitori itomid for pyelography, my findings at that time 
desuabflity of studying the effects of the newer 
mediums on the kidn^ 

jjj ^ ® (3®ogers incident to pyelography have resulted from 

are ^ insoluble mediums, ( 2 ) the use of mediums which 
irhen absorbed, and ( 3 ) the injection of the 
too great pressure. That p} elographic mediums 
Circulation is well known to oil m^TStigators. 
emture is filled vpith reports on the use and danger of 
The means by which these substances arc 
to the circulation has not been definltcl) determined 
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and at seems that nothing has been published concerning the 
absorption from the kidney pelvis '■ 

The questions that have developed in the course of this woit 
are 

1 Is it possible to note the gradual development of a hydro- 
nephrosis by means of successive a;-ray examinations? 

2 How long are pyelographic mediums retamed m the kid 
ney pelvis? 

3 WTiat are the effects of retention of pyelographic mediums? 

4 Are pyelographic mediums or other substances absorbed 
from the kidney pelvis, and, if so, m what manner? 

5 Do hydronephrotic kidneys allow any absorption from 
their dilated pelves? 

6 Will substances m the blood-stream or m the intestinal 
tract enter the pelios of a kidney which has a hgated ureter with 
or without a hydronephrotic sac? 

7 By what channels does absorption from the blood-stream 
mto the kidney pelvis or from the kidney pelvis mto the blood 
stream take place? 


TECHNIC 

Dogs were used m aU the experiments The animal was 
anesthetized mth ether and a lumbar masion was made by the 
usual surgical techmc. The operation seemed to be facihtated 
if the lumbar region was elevated by means of a pad about 3 
mcbes thick, this gave better exposure The muscles were spht 


^ When this research work was practically completed Bums and Schwa 
published an article on absorption from the renal pelves m hydronephros® 
due to permanent and complete occlusion of the ureter Because they oun 
India-ink that had been injected into the pelvis in the glomeruli and tub 
they state that "the path of absorption is by way of the tubules and throng 
the capillaries of the glomeruli ” They also state that they found India m 
in the glomeruli of the opposite kidney as well as m the spleen and hvcr 
We have repeated this experiment with similar results, but do not beheve 
that the authors are justified m their conclusion that the path of absorpbwn 
IS by way of the tubules to the glomeruh because the India-mk is also found w 
the glomeruh of the opposite kidney, this proves that the ink was m ^ 
circulation, and if it gets into the glomeruh of one kidney by way of ® 
circulation, it may also get into the glomeruli of the injected kidney by t * 
same route. This, however, is a point that is not definitely settled 
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doTO to the pentoneiim, which was pushed forward, the ureter 
was located, drawn up, and ligated, care bang taken not to 
disturb the blood-supply The various solutions to be tested 
were then injected mto the ureter, which was again ligated about 
1 to 2 crcL bdow the pelvis of the kidney The ureter was di 
vided between the two ligations. The wound was then closed 
and X rays taken nnmediatcly afterward and at various intervals 
as kmg as diry shadow of the kidney pelvis could be noted 
The solutions were injected with a piston syringe. As a 
nile, from 1,5 to 2 c.c, were injected It is known that this 
amount of fluid will penetrate somewhat mto the tubules and 
that it will probably cause greater distention than if only enough 
to fill the kidney pelvis is used As the same amount of all 
mediums was injected, however, it was thought that they could 
be easily compared by method, even though the pressure 
greater than would normally occur in pyelographic work 
Furthennore, m Ugatmg the ureter' we were not wor kin g under 
^^°nnal conditions. Nephrectomies were done on the anima l s at 
'^flo'vals of from one hour to thirty days and the qieamens 
studied microscopically A few of the kidneys were re 
moved at necropsy when the dogs died of mtercurrent disease, 

A number of the kidneys were tested physiologically for the 
secretory pressure and for absorption, and others were 
iu perfusion experiments. 

The Gradual Development of Hydronephrosifl Observed by 
hlftanB of the x-Ray — In one senes of dogs a 25 per cent, solu 
bon of potassium iodid was mjected m the kidney pelvis, m a 
series a 25 per cent, solution of sodnun bromid, and in a 
b*hd senes a 15 per cent solution of thonummtrate was inject , 
the ureter hgated below the pomt of injeebon An x my 
immediately taken, followed by a second x my m tventy- 
four hours, when it was found that the shadow had enbrcl> 
®PP^ed Further experiments showed that a shadoi\ was on j 
^tly present one hour after injecbon and that it was cntir y 


Mn another acnes of oeperiments the effect of th« 
^ under a coaitant knornu presture of injeetKm wftho 


ureter 
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absent m one and a half hours The shadow of thonum nitrate 
was shghtly more distmct in one hour than that of sodium bromid 
or potassium lodid Saturated solutions of sodium bromid and 
potassium lodid disappeared m approximately the same time. 
An insoluble medium such as colloidal silver solution of 25 per 
cent was very mdistmct two hours after mjectiom Insoluble 
substances, such as bismuth carbonate and banum sulphate, 
stayed mdefimtly m the kidney pelvis, however, but the}' had 
a tendency to settle m lumps, so that a distmct outhne of the 
kidney pelvis could not be well detemuned, as the hydronephrosis 
developed 

In view of the fact that the pyelographic mediums are so 
readily absorbed, it does not seem practical to watch the gradual 
development of a hydronephrosis by means of the avray when 
the ureter has been hgated 

The Effects of the Retention of Pyelographic Mediums— 
The substances tested^ were a saturated solution of sodium bro- 
mid and potassium lodid, a 25 per cent solution of sodiuiu 
bromid and potassium lodid, a 15 per cent solution of thonum 
mtrate, a 5 per cent sdver lodid emulsion, a 25 per cent colloid 
silver solution, and a 25 per cent protargol solution, to 2 
c c of these different mediums were mjected mto the kidney 
pelvis by the usual tedmic, and at first the kidneys were re- 
moved m from five to thirty days after the injection. They 
were aU hydronephrotic, as was shown by gross and imcroscopc 
exammation A few of them were infected The tissue show > 
mainly, the effects of gradually developing hydronephrosis ap- 
parently identical to that m the tissue obtamed when the ureter 
was hgated without the mjection of any substance into the 
kidney pelvis When a nephrectomy was done one to three 
^^ours after the mjection and hgation the medullary tissue was 
'Congested and reddened Microscopically, the medullary por- 
tion showed an acute congestion, while the cortical portion was 
normal This area of congestion is better shown when methyl 

* Since all but the newer pyelographic mediums had been tested by 
Braasch and Mann, the mam emphasis of the study was made on those 
mediums which are soluble. 
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ene-blue, eosm, or colliodal silver (Fig 14fi> u( mjCLted into tne 
tidney pelvis, for these materials stain onh ^ ncclullarv por 
hem, egieaally at the poles of the kidn r!ic unabsorbable 



146 


- -- —Injection of kidnc\ peKn* with mcth\lCTic blue Qt 40 

merttifjjJ ... V»r\hrf>rtOm 

'f’ujute* later 


prcMurc while the arculation was atHl intact Ncphrcctom> 


mediums, such as coUoidal sihcr, are apt to produce areas of 
‘^'cal necrosis, silver lodid effects the tubules much more than 
the glomeruli This is possibU owing to the fact at t 
'er emulsion docs not reach the glomcrub but sta\s in 
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tubules of the medullary portion It is noticeable that in all 
experiments very httle effect was produced in the glomeruli, 
even when tire tubules were almost totally destroyed All sub- 
stances used m pyelographj'^, when retained, will, m a certain 
percentage of cases, produce a pyonephrosis This will also 
occur occasionally when the ureter is only hgated and when no 
injection is made, a fact always to be taken into consideration m 
studjnng the effects of different pyelographic mediums It is 
apparent that m expermients to determine the effect of pjelo- 
graphic mediums on kidney tissue too long a time elap-ed 
after the mjection of the medium mto the kidney pelvis before 
the nephrectomy w^as done because the medium soon leaves the 
kidney, as is shown by a-ra^' Any damage wiU be shown in an 
acute condition one or tw'o hours after the mjection 

The damage that is found when the kidney is taken out fii'e 
or SIX daj's after the mjection has been made is probably due 
largely to the effect of the gradually developmg hydronephrosis, 
unless, of course, an unabsorbable medium has been used From 
the standpomt of effect on the kidney tissues httle if any dif 
ference wiU be foimd betw’een the newer pyelographic mednmis, 
sodium bromid, potassium lodid, and thonum mtrate 

Experiments to determine the toxiaty of the different sub 
stances have given surprismg results Inasmuch as it has not 
been known that pyelographic mediums could be absorbed 
rapidly, very httle attention has been given to their tone effects 
In view of the knowledge gamed from the experiments, however, 
it seemed advisable to test the toxiaty of the substances The 
results of this mvestigation are given m detail m another paper 
Briefly, it was found that sodium brormd and sodium lodid are 
apparently innocuous when mjected mtravenously m large doses 
Dtassium lodid is very toxic, due to the potassium ion Thonum 
les m its toxiaty The solution taken from some bottles was 
y tone, while that from other bottles was mert 
The Absorption of Different Substances by the Kidney"' 
In order to ascertam bow soon substances wfll absorb, phenol- 
sulphonepbthalem, sodium bronud, potassium lodid, and bnlhant 
green solutions were mjected mto the kidney pelvis and the 
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ureter was ligated These substances were found in the opposite 
ureter in from six to twelve minutes. When there was a rapid 
diuresis the substances came through more qmddy In one 
rqjresentative experiment a tube of phenolsulphon^hthalem 4 
mm. in diameter ptij 370 mm m hei gh t was connected to the 
ngfat ureter In five minutes this pressure dropped to 290 
mm., showmg that there had been considerable absorption The 
dye came through from the left ureter six mmutes after it had 
entered the right ureter At 290 mm pressure it remamed sta 
tionary for tpn minutes, showing that this apparently was the 
secretory pressure of the kidney From these experiments I 
conclude that substances are very rapidly absorbed by the kid 
ney from the kidney pelvis Phenolsulphonephthalem is taken 
into the circulation from the kidney pelvis just as rapidly as if 
it were given by mtramuscular injection. The advantage of 
using non toxic pyelographic mediums is demonstrated 

Excretion into the Pelvis of a Hydroncphrotic Kidney, and 
Absorption from the Pelvis in Such a Kidney Produced by Tlga- 

tion of the Ureter —Phenolsulphonephthalem and potassium 

iodid were injected into the Btump of the ureter of fr\droneph 
rotic kidneys and the ureter was hgated at the point of mjecUon, 
It was shown that these substances were absorbed and then ex- 
creted by the other kidney The rapidity of this absorpUon ap- 
parently depends on the amount of medullary tissue that remains 
lu the hydronepbroUc kidney, or, the larger the hydroncphrotic 
sac, the less the medullary tissue and the slower the absorpUon 
It was found that when these substances wore fed to dogs or 
Injected into the jugular vein they could easily be seen m a 
normal kidney pel\TS with a ligated ureter or m ah)TironephraUc 
sac. The amount vaned in m-v erse proporUon to the size of the 
b>'dronephrosi3 that had developed 

A tj’pical example of absorption into or from a hj dronep c 

sac Is given in the following experiments 

Excretion into a Hydroncphrotic Sac, Experiment 
Dog DI9 Ligation and division of the left ureter 
doj-B later, injection of 2 c.c of phcnolsidphoncphthalein into th 
Jugular vein. Four hours later a nephrectomy n-as done. 
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hydronqjhrosis of 40 c c capaaty contained a trace of phenol 
sulphonephithalem The bladder unne gave 22 per cent phenol- 
sulphonephthalem return 

Absorption from a Hydronephrotic Sac —Experiment 121- 
19 Dog Dl7 Ligation and division of the left ureter Su 
teen days later, injection of 1 5 c c phenolsulphonephthalemmto 
the left hydronephrotic kidney Forty-two hours after the m 
jection the dog excreted 95 c c of unne which contained 20 per 
cent phenolsulphonephthaJem Seventy-two hours after injec 
taon a left nephrectomy was done A hydronephrosis of SS c.c 
capaaty contained 30 per cent phenolsulphonephthalein. 

These experiments seem to show that there is a cuculahon or 
transference of absorbable drugs mto and out of the kidney 


pelvis when the ureter is hgated, and that this is greater m pro- 
portion to the amoimt of normal kidney tissue that remains. 
It IS also greater if there is active kidney seaetion, such as can 
be mduced by diuretics It has been said that the size of a 
hydronephrosis depends on the amount of collateral circulation 
that develops I am mchned to beheve that the collateral or 
dilation that develops is secondary to the development of a 
hydronephrosis It is certainly true that the larger the hydro- 
nephrotic sac, the larger the collateral circulation. It seems 
more likely that the difference m the size of the hydronephrotic 
sac m a given length of time depends more on the activity of the 
secretion of the kidney than on the amount of collateral orcula 
tion developed, for the greater the diuresis, the larger the seae- 
tory pressure and the greater the dilatation of the pelvis of the 
kidney It was found that with a secretory unne pressure o 
600 mm the mjection of 100 c c. of a 2 per cent solution sodium 
sulphate mtravenously caused the secretory pressure to go up 
,,to 1150 mm of urme pressure, at which it remained stationary 
‘"■'r one hour Two experiments were performed m which i c.^ 
^of phenolsulphonephthrJem was mjected mto a ureter whi 
had been hgated at its jimcture with the kidney pelvis and just 
before it entered the bladder In these eiqperiments no absorp- 
tion of phenolsulphonephthalem was noted m the four days that 


the animals were kept under observation 
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Channels through which Substut s ix e Z. j _ -t-f m 
Enter the Kidney Pelvis or Enter the JiJo i r ■' r f o-a tne 
Kidney Pelvis* — In order to ascert i h iL o i co i J 

take place several experiments Wt.re mlfu i ^ ^ s ‘V)lu 
hon was used as a perfusion medium ^ lo^ I 

from an anesthetized dog, they wer ’ I j <. uJ i-i wh 1 
cannulas were placed m the ureter " ut’ ^ ert 

then perfused with Locke’s solutio i 1 i j The 

artery was perfused first so as to 1 c jt n "*icMxl 

from the kidney Further precau* “ i lokcn ■> i 1 1 
flJtery before the vem when the ki '3 rrovc’l f i il e 


hving animal Mann has frequfii » Med md ^oun 1 c p^n- 
mentallv that the kidney cannot be fused backi^ u 1 init 
from the vem to the arter> The ^ dne: becomes icn e and 
hard and does not allow any fluid I ► ^ "'me from the at'crj wh'^n 
as much as 120 mm mercury pres'^ure is used on the van 
Occasionallv, however, a very small amount comes from the 
ureter We know that most organh sudi as the spleen the 
thyroid, or an extremity, can have a rc\ersed circulation that 
an anastomosis may be made between an artcr} and a 'vein 
and also between a vem and an artery and the part will h\e 
In the kidney, however, no flmd will come from the i cm out of 
the arter> even when 150 mm mercury pressure is used It 
®«ni5 possible that the double capillarv s}steni which exists 
here may be responsible for the phenomenon, and it mav be that 
the obstruction made m the first capillan network dilates 
tubules on the second network so that the> arc In this 

a valve action exists that effectivdy stops the floi\ WTien 
ttc artery was connected with the Locke solution of 100 mm 
pressure the solution dropped ver> rapidlj from the \cjn, an a 
«^Jght amount from the ureter If the vem was slight!) con 
stneted it dropped more rapidly from the ureter 

After the blood had been washed from the kidnc) b> ^ 
fusion through the artery, the ureter was connected with L<^c s 
solution under pressure, and it was found that it wou go 
ffirough the V cm fairh rapidly VJhcn the pre^c on the urcUr 
120 mm of mcrcur), the solution came from the vein 

' OL. 3—46 
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pressure of 20 mm of mercury When the perfusion soluboE 
was colored with methylene-blue or bnlhant green, it was found 
that the colors rapidly made their appearance in the fluid from 



' Fig 147 — Renal vein injected with potassium chromate solution, re 

j artery injected with silver nitrate solution Red silver chromate precipi 
7 in cortical portion 

^ the vem When a kidney that had been perfused with methyl 
ene-blue solution by the ureter was sectioned longitudmally, h 
was found that only the medullary portion of the kidney was 
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Stained This teas true vhether 
live animal or after the hdnev h 


vuv m the 

When the vem was mjecte-’ 


1 ihromite 

solubon and the arterv with 

t 

ed pn. 



Fig 148— Renal vcm injected witli put it mm 
Injected wth ilKcr nitrate wlution Red til"''' I’''""' ^ 
^ineduriar> portion 

Qpitate of silver chromnlc was protlutnl m **" ' 

'he capsule, metlullarj portion, nml p< 

When silver nitrate solution vvns inji-iUvl itil" " 

potassium chromate was injcctctl into thi 'l ",'|,j’,"l„tioii onK 

sil\cr chromate was notc<l in ihc >"v\ 

(Fig 148) 
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From these experiments it is apparent that there is a cu 
culation -within the kidney from the arter}' to the vein, and aI«o 
tlie possibility of one from the pelvis to the vein, which are m 
dependent of one another If the venous circulation is injected 


3 



tc 

c 


/ noth an opaque medium (Fig 149) the whole of the kidney is 
uniformly injected, the venous radicles apparently bemg almost 
equallj' distnbuted throughout the cortex and medulla If if’® 
arteries are mjected however, about 90 per cent of the capdlaiy 
circulation is in the cortex (Fig 150) This shows that the 
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medullary portion of the krdne} has a h ^ x m li si item, but 
a relatrvel} small artenal system We r lun onruM. of the 
arculatioa m the kidney as represented ml,, ISl \U the 
fluid enters the kidney through the arten nni uliirh part of 
It goes through the capillaries of the glonum'i in 1 is then col 
lected mto smaller artenes From this am ml set of capU 
lanes spnngs which surround the tubules ind is then collected 
mto the vans The other part of the fluid i serous portion, 



Fig ISO 


a 

Radiograph of an injection of theertcnal cii 
Sodium bromid solution b bismuth and srnl 


t lit* kidnt\ 
tJ 


the artenal system at the glomeruli an 1 , tlnbh M)me 
e coriTOluted portion of the tubules 7 his iluul “^al to 
^ Qitrance mto the tubules probabh bj ph>sicil proecsse 
tilso b} \atal actn-nU of the cells Tht- fluid ‘'O l died 
^^trulous filtrate tra\els cIouti the tubules and is in t a 
reabsorbed mto the ^enous orculation either b^ Mtol 
of the cells or b\ physical processes The part that is 
^ ^sorbed escapes mto the pcl\T 3 of the kjdnc\ a*’ urine. 




ReTual) cuitevy 


^^alp,,gh.x,an. oapsu,le 


Pro- 


u,t^ne 


Urrn,x/eroTxs iuhitle 



■^ffeveTvb artecy 

'N3 

E//eren,i, artec^l^ 

0 



Pr^rte 


Ope^^^-n,^ of 

^xr^rL^ferou.s tu-tule 


1^1 A 

Aagrammafc concept.on of the 'modern of ur.narv 

secretion 
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jjjjjj ^ iUuEttatcs the results that have been deduced from 
c^enmcuts it also shows t »J^ble course of 
cn It is injected into the ureter ind , "Nn the v 
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If colloidal silver is injected into the vein of a dog it rapidly 
causes death, as is noted in the blood-pressure tracing (Fig bS) 
If colloidal silver is injected into the ureter, howerer, no effect 


mmmmmmmsaaoBatiBzafiasiumr 



Fig 1S3 — Collargol injected m ■vein (Blood pressure tracing ) 


IS noted until the pressure reaches approximately 250 mni of 
mercury If there is a sudden release of pressure the colloidal 
silver rapidly leaves the sy^ringe and the animal dies (Fig 154) 



Fig 154 — Collargol injected in ureter under 250 mm pressure. (Blood 
pressure tracing ) 


Apparently the solution breaks through the tubule walls and 
enters the veins It is interesting to note that the break alnay^ 
occurs at the poles (Fig 155) It is surpnsmg how little force 
one has to exert on the syrmge to make a pressure of 250 mm of 
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mtrcuij Death usually occurs four or fi\ e minutes after the 
njtction, this undoubtedly explains many of the cases of sudden 
death after the use of colloidal silver, which arc mentioned m 
the literature It also emphasizes the necessity of using non- 
tone mediums m pyelography and of avoiding too high pressure 
m rnafang pyelographic injections 
From this Kpemnental review of the absorption and toxiaty 
ed the pvelographic mediums it is seen that a \ ery defimte ad 
m pyelography was made when a soluble niediuiu was 
^iffiested by Bums Another advance was made when 



of an Injection into the kidney pclvi*. Colloidal wKtr 
under pressure breaking through at the polca of the kidney 

Grand} produced a more simple medium Sodium 
andf lodid Eire the best mediums >et advocated, 

it)m the pomt of effiacncy and safct\ thc\ cannot be equaled 
other mediums 


COTTCLTTSIOWS 

It is not feasible to note the gradual development 
^f<Jneplirosis h\ x ra\ 
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2 There does not seem to be much difference “ 

on the kidney tissue of retention of the soluble ^lut.^ 
as pyelographic mediums, sodium bromid, potassiu 

lodid, or thorium nitrate non tone 

3 Sodium bromid and sodium lodid are seeming Y 

when injected directly into the vem 

4 lionum mtrate 15 per coat solut.oa » ™ ^ 

market vanes mtowity Some sotauoas tested have been en 

tOMC „i,en minted 

5 Potassium lodid solutions are very 

““ “t on the krdney Ussne oj a 
retained in the kidney pelvis is most no m ^ 

m, action Later the eHects seem to be the ^ 

from the gradual development of a hydronep yj, 

ureter This is not true when silver salts or other 

mediums are used , notassium and 

7 The soluble mediums, as sodium ^ the Ud 

sodium lodid, and thorium mtrate, are no ^^eter is 

ney pelvis more than one and one-hal o medullary 

hgated, but are absorbed rapidly, apparently 

portion of the kidney , their sacs 

8 Hydronephrotic kidneys aUow absorpti 

m mverse proportion to the size of the sac o j^gtroyed is 

kidney destruction The kidney tissue s 

the medullary portion mtestmal tract 

9 Substances m the blood-stream or inverse pro 

enter the pelvis of a kidney with a ligated me e 

portion to the size of the hydronephrosis ^ maudY 

10 Absorption from the pelvis seems to pgj.fusion ex- 
- through the meduUary portion of the kidney p^g nuclei 

1 penments mdicate that this is a very rapid mdicates 

of some cells are stamed when dyes are absorbed, 
that the process is more than one of filtration 

11 Absorption from the kidney pelvis m ^^g ggn- 

kidney may be a focus of infection that should al ys 

sidered 
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12. Unabsotbable mediums produce destruction of the kid 
ney tissue, and should, therefore, not be used 

13 There is danger of mjecting pyelographic mediums di 
rectly mto the blood stream if too great a pressure is eiertcd, 
for this reason non tone sterile mediums should be used 

14 Sodium bromid seems to be the most practical pyelo- 
pipluc medium thus far produced 
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December 28, 1916 She brought a note from her phjTOan 
stating that she was suffering from an enlargement of the spleen 
with anemia, that abdominal paracentesis within the prenous 
tno weeks had relieved her of a large quantity of asates fluid, 
W'hich was returmng very rapidly, that the blood contamed nearh 
normal numbers of red and white cells and decreased hemoglobin 
percentage, and that a Wassermann reaction yielded negative 
results 

Nothmg of special importance was ehcited m the family and 
menstrual history^ The patient had suffered a miscamage at 
the fifth month m 1913 She never used alcoholics and her life 
was the normal one of a childless housewife She complained 
chiefly of weakness, progressive enlargement of the abdomen, 
and a ratlier persistent diarrhea Since 1909 or 1910 she had 
had the mconvemencc of a diarrhea, tlie attacks of about one 
month s duration usually of no more than four loose mov'ements 
a day She had not noticed blood or mucus in the stool fa 
1905 or 1906 she was taken with an abrupt attack of acute 
abdommal pam, localized rather high up under the costal arch 
m the midhne, accompamed by fever, but not associated with 
icterus, and, at the time, not thought to be attributable to gall 
bladder disease There was no recurrence of this pam imtii 
about 1913, when she suffered a sunriar attack, which her phys 
ician called acute mdigestion The pam w as defimtely localized 
m the epigastnum, was accompamed by fever and vomiting, and 
necessitated the admimstration of morpbm Smce 1913 several 
similar attacks of pam had always been accompamed by fever 
and were of such seventy that they reqmred the use of morphm 
for rehef None of these attacks were associated with icterus 
Durmg the spnng and summer of 1916 she had noticed a pro- 
gressive enlargement of the abdomen, with mcreasmg weakness 
^and gradual wastmg 

Physical examination revealed a somewhat wasted, pale, 

prematurely aged yoimg woman with a greatly enlarged 
abdomen The spleen was easily palpable, fillin g the left upper 
a ojtunal quadrant as low as the level of the umbihcus That 
e gr-eater part of the abdominal enlargement was due to ascites 



PRUIASY PORTAL THROMBOSIS 


735 


was ver) certain After the withdrawal of a large quantitj of 
asates fluid the liver dulness occupied its normal posibon and 
indicated a hver of normal size The diaphragm was shghtly 
elevated on both sides There were no physical signs of heart 
disease and the pulse was of good quahty and normal rate 
The systohc blood pressure was 118, the diastohc 78, and the 
pulse pressure 90 Nothmg abnormal could be found m the 
urme. Careful examinations of stool samples reiealed no para 
sites. The blood contamed 4 000 000 erythrocydes per cubic 
nulkmeter, 8800 leukocytes and 70 per cent hemoglobm One 
differential count reiealed 77 per cent polymorphonuclear 
neutrophils 16 per cent small lymphocytes 3 per cent large 
Iviuphocytes, 3 per cent eosmophils and 0 3 per cent basophils 
There were moderate anisocytosis and poikilocydosis and a slight 
polychromatophilia 

We were dealmg, then with a young woman suffering a gen 
cral weakness with anemia, splenomegaly and asates There 
was no physical basis for the assumption that this whole clinical 
picture was due to a Laennec cirrhosis of the h\er The blood 
contained some \ery meager endence for the diagnosis of a 
^lenoraegaly of obscure origin possibly splcmc anemia. It 
Was difficult to assoaatc the diarrhea with splcmc enlargement 
and asates. The asates could not be attnbuted to a cardiac 
disorder The history of the attack of acute abdominal pam 
with fever m 1905 or 1906 mav or mav not hay e been important, 
hut m the hght of late (postmortem) obsen ations perhaps this 
was the most important item in the history At least it might 
uppear that this pam was of similar ongm to that of 1913, and 
Ihe attacks occumng at mtcnals of a few months up to the 
lime of this consultation The patient complamed of diarrhea 
rather than of the pain and it is possible that because of this ivc 
allowed our attention to be focused on an clTcct rather than on 
a cause At least the matter of pain did not seem to be the 
subject of critical inqmry in the history recorded MTicn al! 
>he climcal data had been gathered the cause of the eplemc cn 
largcmcnt and asates was most obscure Presented to surgical 
consultation it was natural that the surgeon’s attention 
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held bj’’ the large spleen This was the tangible thing which he 
could remove or for whicli he could attempt treatment if its 
enlargement proved to be the result of circulatory disturbance 
The patient was losing ground rapidly, and it seemed justifiable 
to abandon further climcal investigation for laparotomy and 
surgical judgment According!}", Dr W J Mayo removed the 
spleen, v hich he found bound to the diaphragmatic pentoneum 
by fibrous adhesions The operation was difficult and at- 
tended by" considerable blood loss Exploration of the abdo- 
men revealed no abnormahties other than the splenomegaly and 
ascites An attempt at establishing a collateral circulation be- 
tween the portal and sj"stemic venous circmts did not appear 
necessary", smee tliere n ere no hver cirrhosis and no ewdence of 
obstruction in the portal circuit proper 

The patient's weakened condition did not react favorably 
after operation She did not complain of pain, although her 
temperature rose to 103° F on the second day Death was 
asthemc sevent}"-two hours after operation, with a pulse rate of 
145 and a fever of 104 2° F Cimically the death was attnbuted 
to operation, although postoperative urinary suppression had 
led an mtem to record, “Suppression of unne, uremia 
At necropsy the following anatomic diagnosis was made 
Primary (healed) fibrocalcareous portal thrombosis, (heal ) 
fibrous mural thrombosis of the inferior mesenteric vem, fibrous 
obhteration of one of the prmapal tributaries to the superior 
mesentenc vem, recently formed mottled thrombi m the dista 
tributaries to the superior mesentenc vem and m the splenic 
vem, unusually large tortuous splemc vem, marked asates, 
moderate general emaciation and anemia, absence of the spleen 
by very recent splenectomy, large external hemorrhoids, un 
ucJly high archmg of the diaphragm 
The accompanymg illustration, m which Mr Sweet has ac 
' -Lely replaced the gileen m its normal relation to the ne- 
cropsy specimen, affords an excellent description of the lesions 
named m the anatormc diagnosis The spleen weighed 148 
gm and contamed many healed fibrous and recently formed 
red hemorrhagic infarcts Aside from infarction, microscopic 
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prgjarations of the splenic pulp revealed nothing loont 
^wthy than chronic passive hyperemia In the illustrijj n 
cyimdnc shape of the fibrocalcareous cord m the portal vtia S? 
to be noted This cord is adherent to the anterior Troh 
vdn. Likewise, the flattened, band like, healed thrombus, 
the inferior mesenteric vem is on the anterior mill It 
should be needed to justify the nnrning of this lesion thrc"'^^'^ 
the small bridgings of fibrous tissue, remnants of can,\hr* vc: 
10 the upper inferior mesenteric vem should be sutfia^nt 
®^^treme right tributary to the superior mescntenc \*un, 
complctdy obhterated at the pomt indicated just 
^dy distended terminal portion filled with black, do 

Without a postmortem examination we might hiw r^r rvl 
^emc anemia” as the principal cause of death Our 
'^ence had been “too nch,” possibh, m the obsm'MUMX 
splawmegaly attribuUble to splenic anemia U oivritwn 
nothing was observed to contraindicate a diagno^< of *pVuu 
anemia unless it was the presence of a great amount ot 
fluid without cirrhosis of the hver Aside from thU fonlnix, 
the diagnosis was essentially a dinical one 
To return to the mterpretation of chmcal of ^tn^ Tft'in 

^ felation to the postmortem observations Wi i\t onco r\ ulurtt o 
pain, Its occurrence m sharp attacks ncaimtianieil b\ fover 
^ requiring the use of morphin for relief, ns pns,HH))\ tlu' on 
history item The imtiaUon of pain b;ul nnlwlntul |lu' 
of diarrhea, and, if pain was due to a reenrn nt llinunbn 
.^tive process m the portal vein and its Irlliulnrlt h, (I pOfi 
y accounts for the diarrhea, smec thirv \\(r(i lint llirrt' oi 
^ loose bowd movements daily As to lb( k)iI) ii(i||)i j(iily ithd 
los Without hver orrhosis, portal thrnmliiitilH olfiin (unipldc 

'^PlanatioE. 
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diagnosis and almost utter hopelessness of medical theiE^))' 
robbed the cbniaan of the courage necessary intuitively to in- 
sist that treatment was not surgical 
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diagnosis of the latter we learn from this instance to attach a 
greater significance to paim 

Finally, it might- be mtimated that the thrombosis in the 
portal vcm and its tributanes could have been overlooked at 
postmortem examination. Not unaimmonly one may witness a 
necropsy m which examination of the portal vein is not under 
tflken. Figure 156 is an accurate reproduction of the portal vein 
*ik1 its relationships as we see it in routmely conducting our 
examinations from behind after the method employed by Dr 
E R, LeCount 




A REPORT OF FIFTEEN CASES OF BRYTHREMU 
H, E MAitSH, M O 


EsYTHitEuiA, or primary polycythemia, waa hist described 
bv Vaquez in 1892 He reported a case of peculiar cyanosis 
an increase m the number of red blood-celb and qileno- 
megaly, whidi he attributed to congenital disease of the heart 
This patient died three years latex* and necropsy revealed the 
absence of any orgamc heart lesiom The reports of several 
cases followed this, but it was not until 1903 tbat the disease was 
pven prominence by Osier Lucas in 1912 was able to collect 
149 cases. 

Since 1911, 15 cases of erythremia have been observed m the 
^yo Chnjc One case is of special mterest, inasmuch as the 
patient has been under observ*ation for three years The history 
isasfollowa 


Case I (A178054)— A womaa aged forty five wM fire 
“aamed at the dime November 11, 1916 The patient £ famb) 
'fistory ivas unimportant She had three children 1*'^^ ^ 
Her menstrual periods had niiv3>’S been regular, n 
was excesdve, the last penod bad occurred 
l>efore. She had had pleunsy at thirt} -eight w ' . 

ttght or ten years she had suffered from sei’ere r^ 

And frontal headaches, which had been worse * ^ 

The headaches were 30 sm ere at tunes ^ 

*Ijged to take an opiate and go to bed if n atuds 

tcUef the headache conUnuod for two day 
’"med to follow physical or mental strain a . ^ 

With nausea or vomiting Three w« ^hemralysre 
"lotion she suddenly lost the use of her J^of the 

™Ptovcd shghtly with massage, but a matkeo 

remained 


4 * 
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In her youth the patient had had a flond complexion, this 
had become marked smce the menopause For three years she 
had had frequent hot flushes, these int ensifi ed the reddish color 
of her face, as did also exposure to cold Her bowels were con 
stipated, requiring the daily use of laxatives 

Exammation revealed a well-developed and well-nounshed 
woman, with the skm of the face and hands a dark red, and the 
mucous membrane of the hps a reddish blue The retinal veins 
were tortuous She had a moderate degree of dental canes 
The nose and throat exammation revealed hypertrophic rhimtis, 
no adenoids, tonsils moderately enlarged, larynx negative, and 
antra negative A few cervical glands were palpable. The 
heart and lungs were negative, systohc blood-pressure was 170, 
the diastohc was 110, pulse 92, temperature 98 8“ F There 
was present a hemiparesis of the left arm, doubtless due to 
hemorrhage n the nght cortical area The spleen was palpable 
2 mches below the left costal margin. The hver extended 1 inch 
below the nght costal margin. On both sides of the abdomen 
on a level with the umbflicus were movable masses which cysto- 
scopic exammation showed to be polycystic kidneys The Was- 
sermann test was negative The patient’s blood-corpuscles 
showed an mcreased resistance to hy^po-isotomc salt solution. 
The unne contamed a trace of albumm and a few leukocytes 
The combmed phenolsulphonephthalem test gave a 55 per cent 
return m two hours The hemoglobm was 88 per cent , red cells 
8,610,000, white cells 10,000 A differential count showed poly- 
nuclear neutrophils 77 per cent , small lymphocytes 14 per cent, 
large lymphocytes 5 per cent , eosmophils 2 per cent, basophils 
2 per cent Coagulation time, seven mmutes, bleeding time, 
three mmutes 

November 23, 1916, the patient received a twelve-hour ex 
posure of 100 mg radium over the spleen After this the 
hemoglobm was 83 per cent , red cells 7,520,000, white cells 
9600, polynuclear neutrophils 78 3 per cent , small lymphocytes 
16 per cent , large lymphocytes 2 3 per cent , eosinophils 3 per 
cent , basophils 0 3 per cent The qileen was palpable 1 mch 
e ow the costal margin The patient’s color was shghtly im- 
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proved, and she was free from headaches December 3d a sec- 


ond twelve hour exposure of 100 mg radium was made over the 
^leeiL There was no reduction m the size of the spleen and no 
change m the color of the face, the headaches returned The 
hemo^obm rose to 88 per cent., the red cells dropped to 
5,560,000 December 12th the red cells had jumped to 8,900,000 
The next radium treatment, December 16th, was given over 
the long bones, seven three-hour exposures of 100 mg The 
spleen decreased m size, bang just palpable under the costal 
niarguL The red cells rose to 9,280,000 following this and the 
hemoglobin to 90 per cent. One month later the hemoglobm 
90 per cent, and the red cells 8,550,000, white cells, 7200 
In May, 1917, six months after the ongmal examination, the 
hemoglobm was 98 per cent., the red cells 7,200,000 The 
patient was next seen Sqjtcmber, 1917 She returned on ac 
count of weakness and of soreness over the region of the spleen 


ou exertioiL Four days before this she had Ic^st her memory 
for about an hour, the condition came on while she was standing 
o^'er a hot stove cooking There had been a marked improve- 
ment in the headaches, but the hot flushes came as frequenUy 
w formerly The patient had had nosebleed once smee the 
first examination. The mtense reddish color of the faM and 
^™mls persisted. The spleen was palpable about J inch below 
costal margm on de^ in^iration, there was no cha^e n 
tfie urinary findings. The hemoglobin was 90 per cent, the 
^ 6,480,000, the white cells 7000, poljmuclear neutrop^ 
7 per cent , small lymphocytes 12 per cent, large ymp o- 
5 per cent, eosmophils 2 per cent, basophils 1 3 per cen 
The patient returned August, 1919, almost thr« ^ ^ , 
origmal cxammation, because of a return of the , 

^ pam m the nght side of the abdomen. One . 

tie extraruon o£ a tooth, =he had bW 

‘^tyfourhoura After that her color improved and 

disappeared nntil two months before 
“tj returned, accompamed by marked dizmi^ 
t^ds were bluish reT^e spleen was palpable 2 mch^ Mow 
left costal margin, and tbe Uver 1 mch below the ng 
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margin The unne contamed a trace of albumin with a few 
hyaline casts and leukocytes The combined phenolsulphoneph 
thalein test had dropped to 35 per cent The blood urea was 
24 mg for each 100 c c The hemoglobin was 90 per cent , the 
red cells 6,620,000, the white cells 8200 Following the with 
drawal of 250 c c of blood the red cells dropped to 5,040,000, 
but rose two w'ceks later to 7,400,000 Agam 250 c c of blood 
were withdraim and the red cells dropped to 6,800,000, and two 
weeks later to 4,640,000 Following this the patient’s general 
condition improved, her headaches and dizziness disappeared, 
and her strength returned, but the hot flushes persisted The 
spleen drmimshed in size so tliat it was just palpable 

Etiology — ^The cause of erythremia is unknown Widal 
beheved that through the loss of splemc function, probably by 
tuberculosis, the bone-marrow becomes abnormally stimulated, 
so that hy'perplasia and polycythemia result Osier‘s does not 
beheve that the disease is due to splemc tuberculosis, but to 
a primary hyperplasia of the erythroblastic bone-marrow 
Weber suggests that it may be the result of reversion to or per- 
sistence of conditions of fetal and early life in which the bone- 
marrow is red and still actively engaged in the formation of red 
Metchmkoff assumed that some toxm of a hemolytic 
nature is manufactured by the spleen and absorbed in the cir- 
culation m mmute quantities, not suffiaent to cause hemolysis, 
but suffiaent to exate a reaction m the blood-forming organs 
Belonovsky has shown that mmute doses of a hemolytic serum 
mjected mto the blood of anemic persons has raised the number 
of red ceUs and the amount of hemoglobm 

Eamson showed that the mjecbon of epmephrm produces an 
maease m the number of red cells m the peripheral circulation 
ue, he beheves, to the fact that the drug causes contraction of 
e hver capiUanes, and many red cells lying dormant m these 
vessels are thrown mto the general circulation There is also an 
assoaated reduction or concentration of the blood-plasma. Lam- 
son excluded that the hver acts as a reservoir for red cells He 
+1, u that if the injection was made after the hgation of 

the hepatic artery an maease did not occur 
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Following a case of canthandes poisoning with an increase 
m the number of red cells, Lipatz, Fuerth, and Cross earned out 
some experiments on rabbits, and found that canthandes mtro- 
duced mto the stomach of rabbits produces a polycythemia not 
so transitory as that produced by epinephnn, but lasting in 
some instances as long as eight days The authors suggested 
tliat in some manner, possibly by hemolysis, canthandes stimu 
lates the blood forming organs or brings about a concentration 
of the blood 


A^e — ^The disease is most commonly seen in the fifth and 
sirth decades, being comparatively uncommon in early hfe Ten 
of this senes of 15 cases occurred between the ages of fortj five 
^ fifty-SLx. The oldest patient was sixty two and the > oungest 

twenty 

•5a:— TkrteeQ of the 15 patients were males, and 2 were 
females Other writers reported the proportion of males to 
females as 2 to 1 

STmptoins — A persistent and absolute increase m the num 
l>er of red cells, the bluish red color of the face and bands, the 
“larged spleen, and the abnormahUes of the retmal vessels, 
when associated, are pathognomomc of erythremia 

f-hnstian was the first to call attention to the p ominan 
ef nervous symptoms He emphasised them not because case 
and studies had faded to make menUon of their 
““’wence, but because a fadure to keep them in 
often has led to diagnostic mistakes and, m some an 
“tebral operation, with the idea that the sytnptoms 

of tlor In Christian’s senes of 10 imtien^ ^ 
hut 2 showed very defimte nervous symptoms, 

®^es the nervous disturbances were the chi ® 
poticnt’s discomfort The most frequent symptoms 

Eight of our patients gave symptoms ^rngTcad 

as their chief complaint, the mrat rom ju^ncss 

^es. Other nervous symptoms complam [njomma 

>«5case3, auditory drstmhances in 2, nen ousn^in^3,^^” 

^ b disturbances of vision m 2, loss of cDcrg> i » 
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Tn i-h of memory m 1, and paralysis in 2 

^ stages such symptoms must result from simple or 
ory sturbances, and m the later stages from cerebral 
morr age or thrombosis Other general symptoms noted -were 
epigastnc and left hypocfaondnac pam, palpitation, anorena, 
y^nea, indigestion, diarrhea, and pam m the back 

r Most imters speak of the color of the skin as cya 
nosis undsgaard earned out experimental studies on rya 
osis, ^ found that the primary causes of the condition are 
creased carbon dioxid content of venous blood 
2 Decreased oxygen content of venous blood 

CTeased oxygen unsaturation (reduced hemoglobin) of 
venous blood "Oxy^gen unsaturation” he defines as the dif 
rence etween the venous oxygen and the total oxygen-com 
fo^^^^th^t^^ temoglobm In a case of polycythemia he 

2 'values for the carbon dioxid were low 
rn u oxygen content m the venous blood were 

Th^ Sweater than is usually found m normal persons 

mmh ^creased in the same degree as the total oxygen 

combining power of the blood 

The oxygen unsaturation was normal 

m nnlJ' ^'^sgaard proposes to caU the color of the skin 

conriiH patients “erythrosis” m order to distinguish the 

conation from cyanosis 

the skin^ of our senes mention was made of the color of 
commonTiT^ ^ 11 a distmct erythrosis was present, this is most 
face and h^S expogg^ po^jons of the body, such as the 
tensify the color and mental exatement m- 

TJig Tx 

many vear<? often antedates the onset of symptoms by 

m to anv rTfi ^ probable that the blood condition exists 
j from K o^amfestations Christian draws this con- 
toms among m of Irigh blood counts without symp- 

lolycythemia famihes, other members of which had 

ore regardmo- ^i^Ptoms "Very httle is found in the litera- 
tie famhal aspects the disease Ward reported 
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a case of erythremia m a yoimg man of twenty-one whose father 
was suffering from the same disease. 

One of our patients mentioned that a brother had a s imilar 
reddish complexion, and another stated that her daughter's 
complexion had alwa 3 rs been very red, and had become more 
marked as she grew older The father of another patient was 
kno?m definitely to have erythremia. 

It must be borne m mind that a typical erythrosis is not 
alwaj's seen, occasionally pallor is noted. As Osier pointed out 
m his paper on erythremia or polycythemia with cyanosis,** 
“There may be much variation in the color of people, depending 
on the condition of the cutaneous vessels and the rate of blood 
flow If the capillanes are full aiul the flow alow, cyanosis pre- 
dominates, if the current is rr^id an arterial color is pro m i n e n t 
Id polycythemia usually there is a defimte mingling of the two 
roktrs, resulting m what might be termed a red cyanosis What 
is particularly important from the point of view of diagnosis is 
that the skm in patients with polycythemia may show pallor due 
presumably to a vasoconstriction or peripheral orculatorj fail 
ore, and in these cases the diagnosis is likely to be missed unless 
a blood count or the finding of an enlarged spleen pomt the wa> 
That the color may often change is shown by one of Chris- 
tian's cases When his patient was seen after the development 
of abdominal tymptoms, due to mesenteric thrombosis, vcr\ 
httle tyanoais was noted, although the patient had shown the 
typical color du ring previous examinations. 

Bemorrkage — ^Bleeding of varying sevent) is common It 
^ mentioned m 10 of the case histones, m the other 5 it was 
Dot definitely stated that bleeding had not occurred Hema 
temess was noted m 1 case, hematuna m 1, hcmopt>sis in 2 
melcna in 3, bleeding gums in 2, epistaxis in 3, menorrhagia m 2 
^®^ral hemorrhage in 2, and prolonged bleeding after cxtrac 
tioD of teeth ml As is to be expected, the patient's general 
^ndition usually improves following a hemorrhage, 

—One of the charactcnsUc features of erjihremm 
splenomegaly The spleen is usually only modcnitd\ ^ 
^^tged, rarely comparable to the huge spleen of leukemia. n 
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larged spleens varying m size were present in 12 of our cases, 
they were palpable from the costal margm to the umbilicus. 

Eye ^An ophthalmoscopic exammation should be made in 
all cases, as the eye changes, when present, are very typical 
An eye examination was made m 13 cases, m 8 defimte changes 
were found, the most common finding ^vas the presence of dark 
colored dilated tortuous retinal veins Large dark retinal veins 
were found in 4 cases, slight venous engorgement with hyperemia 
of the nerve head m 1 case, small retinal hemorrhages m 1, tor- 
tuosity of retmal vessels m 1, mcreased haze of nasal side of dbl 
m 1, and choked disk in 1 The presence of a choked disk in a 
case of polycythemia often leads to the mistaken diagnosis of 
bram tumor 

Urtiic In 9 cases there were unnary changes, and m 5 
casts were present It is interesting to note that 1 case re- 
ported by McLester showed a large amount of albumm and 
many hyahne and granular casts As the general condition im 
proved under treatment the albumm and casts disappeared 
Lungs — ^An x-ray of the chest was made m 6 cases, 3 of these 
showed the presence of an old tuberculosis, and 1 fibrosis 
Blood ^A persistent and absolute mcrease m the number of 
red cells is the most characteristic feature of the disease This 
mcrease is variable, having a wide fluctuation in the same per- 
highest count observed m our senes was 9 , 120,000 
and the lowest 6,160,000 One of our patients gave a history of 
havmg had a count of 14,000,000 Counts as high as 15,000,000 
have been reported The hemoglobm m most of the 15 cases 
Was estimated as quite low In only 5 cases did it reach 100 
per cent or over, the highest was 105, the lowest was 84 
This does not comcide with the findmgs of Lucas, m 111 of fns 
cases aU but 4 showed a percentage of 100 or over The highest 
reported was 240 The color-mdex was low The white count 
was normal m the majority of tlie cases, a few patients showed 
a shght mcrease, as high as 17,000 There was nothing char- 
acteristic m the differential counts The coagulation tune was 
estimated m 5 cases, all bemg wi thin normal limits, 1 case siv 
mmutes, 2 cases seven rmnutes, 1 case eight mmutes, and 1 case 
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ten minutes. The bleeding time was taken m 4 cases, in 1 case 
three minutes, 1 case four minutes, 1 case five minutes, 1 case 
two and a half hours, but after the administration of calaum 
it returned to four mmutes The fragihty of the red 
cdls was tested m 5 cases Two showed increased resistance to 
hyp(Hsotonic salt solution and 3 were normal In none of the 
^^1*3 was the total blood volume estimated, but m all the cases 
reported m which this was done it far exceeded the normal. 

Afe/fl&o/wjn — -The basal metabohe rate was estimated on one 


P^fient It was +21 per cent 

Pathology — One pabent, a male, aged twenty-one, was 
°PQ^ted on for bram tumor, and died following a left temporal 
‘decompression. Necropsy revealed marked cyanosis of the face, 
^ thorax, and extremibes. The sella turaca was enlarged, 
^ the pituitary body about three times the normal sixe- No 
tumor of the brain was found A moderate hydrocephalus was 
the lateral ventncle on the right side contained 
“Tree tunes the normal amount of fluid, and on the left side ut 
^ce the normal amount , i 

^leen was much enlarged, 25 by 32 by 8 cm , wi ^ 
large infarcts, and marked congesbon, and with the scar 
“ an old infarct on the lower border 
The liver was markedly congested 
The kidneys were congested and somewhat argeo 
The findings m the lungs and heart were negative. 

The pituitary body was hyperplasbc. 

eiaminabon of the bone marrow was not 'The 

Gordinier reported a case 

*Plemc enlargement was due to swelling of th P and 

“gorged With red cells The reticulum ivas ^ was of 

^ Irabeculffi were not thickened The ^blasts and 

^hryologlc type, made up of erythrocytes, a 

'O’throblasts, with vnnous types of leukoc} nonmd 

Seebon of the femur showed a ijp,-onic tyV 

coloration to the dark pmk shade of ' m^pscs m 
J'riedDian was able to find the reports o from ' 

“‘erature. In the majont> of the cases no 
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normal histology of the spleen was noted In 3 cases, however, 
splemc tuberculosis was found, and in 2 cases vasculanty and 
congestion of the qileen The most constant findings were a 
true plethora, smce all parts of the body were engorged and the 
transformation of bone-marrow from the yellow fatty to the 
hvid purple variety with erjdhroblastic and leukoblashc hyper 
plasia 

TREATMENT 

From the standpomt of a permanent cure very httle progress 
has been made m the treatment of erythremia, but several thera 
peutic measures produce a temporary reduction in the number 
of red cells and improvement m the patient’s general condition 

The various methods of treatment which have been toed 
are splenectomy, venesection, apphcabon of various rays over 
the spleen and long bones, and the administration of drugs 

The majonty of writers m gieaking of splenectomy state 
that the operation is contramdicated, as removal of the spleen 
has been rapidly fatal The operations referred to by numerous 
authors were performed between 1900 and 1905 by German 
surgeons and cannot be regarded as conclusive with respect to 
the effect of splenectomy 

In 3 cases collected by Lucas death resulted in from a iev 
days to six weeks One of the patients, that of Coimnoth, 
died of sepsis six weeks following the operation, one, Blads 
patient, died a few days after the operation from profuse mtem^ 
hemorrhage, and the third, van de Weyde and van Ijzerens 
patient, died twenty-fiive days after splenectomy, the cause o 
death was not given Schneider’s patient, who died of tuber 
culosis seventeen months after the operation, showed at the time 
of operation (May, 1901) 6,000,000 red cells and 22,000 whifr 
cells One month after splenectomy the red cells had dropp 
to 4,500,000 and the white cells to 16,000 In December, 1901, 
the patient developed pneumonia followed by pulmonary tuber 
culosis In April, 1902, the red cell count was again above 
normal In October, 1902, the red count was 1,385,000 and the 
white count 55,000, of which 1 4 jjer cent were myelocytes, and 
there were twice as many nucleated red as white cells 
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Two, or possibly three, of these deaths might be considered 
operative. 

With the advancement which surgery has made gmrr the 
tune these splenectomies were done, especially with regard to 
the teclmic of the operation, the operative mortahty should be 
greatly le s se n ed Even if the risk of operation ran be eliminated, 
however, the value of splenectomy is, of course, problematic, 
but It might be considered worthy of trial when other measures 
have failed, especially m cases with repeated severe hemorrhages 
hom the stomach 

Venesection produces only a temporary dumnution m the 
ttnnber of red cells, and even if it is repeated frequently it fails 
h) produce any permanent results. This fact is illustrated by 
the case rqiorted by Ritchie of an erythremic patient with a 
large indurated ulcer on the leg which refused to heaL From 
^ to 500 C.C. of hlood were withdrawn at weekly mtervals for 
weeks. The ulcer began to improve immediately and com 
pletely healed over Even after the bleedings the red count was 
the same, 12,000,000, and the hemoglobm rose from 120 to 165 
per cent Venesection does, however, give very defimte symp- 
tomatic relief and is a procedure to be advocated 

The effect of x ray therapy which has been tried m a majontj 
“1 the recent cases has been variously reported In some cases 
It has been of marked benefit, usually only temporary, however, 
while m others it has not produced any appreciable change in 
toe number of red cells or the percentage of hemoglobm because 
the selective action of the rays on the leukocjdes 
Tew rqiorta concerning the use of radium have been found 
® the hterature. Sailer tried radium in a case of erythremia 
ter other therapeutic measures had failed The spleen was 
P^tly reduced in size after four months, the red cells dropped 
^ 7,621,000 to 5,679,000, and the subjective symptoms dis 
•PPeared Suffer states that when the treatment is suspended 
‘J^toms recur 

The action of radium IS sunffar to that of the z rays, the bene- 

produced is only transitorj As m the case reported here, a 
''ttporaiy reduction m the number of cells occurred, but e\-cn 
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dunDg the course of the treatment it rose, and the count was 
the highest that was obser\'ed at any tune 

Many drugs, such as benzol, the nitntes, the bromids, ar 
seme, and mercury, have been tried, and, with the exception of 
benzol, all have been discarded 


The use of benzol as a medicmal agent was suggested by the 
observations of Selling, who studied its influence m the anemia 
of factory girls who inhaled benzol gas His experimental work 
on animals showed that benzol causes first a marked reduction 
in the leukocyrtes and later m the ery^throcytes Severe gastro- 
intestmal symptoms are also apt to follow the treatment, which 
usually must be admimstered over a long period of tune. 

Benzol in some cases has produced very striking results. 
McLester collected 5 cases, indudmg his own, in which a marked 


improvement had been obtamed by benzol, and another in which 
it had been unsuccessful McLester’s patient had a red cell 
count of 7,120,000, a white cell count of 28,000, hemoglobin 
85 per cent FoUowmg a five months’ administration of benzol 
with a maximum daily dose of 4 gm the red cells numbered 
6,600,000, the leukoqd;es 10,000 Withm the next weeks the 
red ceUs dropped to 5,000,000 The patient had been well only 
seven weeks when the case was reported McLester did not 
consider the patient cured, and beheved that another increase 
would occur requiring further administration of benzol 

Hurwitz and Falconer reported a case treated by the com- 
med use of benzol and a-ray, m order to test the value of smaller 
amounts of benzol when combmed with a:-ray The patient was 
^ of the drug ■within a month, it was then stopped, 
ut e a:-ray treatments were contmued about two months 
1 considerable reduction m the number of red ceUs fol- 

w use of benzol alone, they began to approach normal 

y after the seventh a:-ray treatment Hurwitz and Falconer 
beneficial effects of the combmed treatment 
delayed and cumulative action of the benzol 
pfiic * other ■writers faded to reduce the number of red 

gg tnat A;-rays may act more destrucPvely on 
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^Unopoiebc tissues which have been rendered Jess resistant 
befordiand by the tone action of benzol 


Pickard, in a case m which benzol had failed to give rehef, 
used raw ^leen and splenic extract over a penod of ten months, 
mth a reduction of the red cells from 10,000,000 to normal and 
of the hemoglobm from 170 to 100 per cent The erj-throsis and 
general condition of the patient were greatly improved 


RSstTMfe OF SPECIAL TESTS 

It may be convement, as a matter of reference, to group 
together some of the speaal examinations made m the cases 
flcrtwith reported 

fragility of the Erythrocjrtes — ^Freund pjjd Reiford, from a 
serologic study of a case of polyc>'theima, found that the 
cells m polvotlhemm are neither more nor less fragfle than 
^ cells from normal adults, and that the red cells m poljq* 
citiia and the normal red cells are equally resistant to hemolj'sis 
Rlstf and Simon state that the red cells of their patient 
^'^cd hemolysis 

*^0 of 5 of our cases in whidi the fragibt> of the red cells 
tested showed increased resistance to h}'po-isotonic salt 
J^n and 3 were normal In another case of erythremia, not 
m this senes, the fragility was normal 

^EnlationTime— Although man) erythremicpaUents bleed 

and for a considerable length of tune following cuts and 
^^haction of teeth, the coagulation time (Lee method) in all our 
m which It was estimated was within normal linuts m 1 
^ ax minutes m 2 seven nunutes, m 1 eight minutes and m 
^ ten minutes 

Bleeding Time— This was estimated m 4 cases, and m 3 it 
riormal^ m 1 case three minutes in 1 four minutes and in 1 
ftmiutes. The fourth paUent bad a bleeding time of two 
^ half hours (smgle test, not corroborated) but following 
admimstraUon of calaum lactate it returned to normal 
pitticnt had a platelet count of ll5 000 
Bletaboli3m,_Thc basal metabolic rate estimated on one 
'^3—48 
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patient was +21 per cent Maude Abbott in her studies on 
metabobsm found the basal metabohc rate of a polycythemic 
patient to be +16 per cent on one occasion and +27 8 per cent 
after an interval of five months 
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APLASTIC AXfEMIA 
A Archibald, M D 


Aplastic anemia -vvas the name gn'en to a rather rare t\ 7 >c 
of anemia by Ehrhch m 1888, when his attention was called lo 
the condition from observations made on a female patient who 
developed profound anemia following a ses'ere utenne hemor 
rhage. Smee that time, however cases similar from a rh m m l 
and pathologic standpomt, but differing in etioIog> ha\T been 
reported, m some of which apparent ctiologic factors could be 
demonstrated, for example, acute infections, while m others the 
cause could not be found In recent jears cases of the latter 
type have received a fair amount of attention among medical 
^ters. Several theories with regard to the eliolog\ more o’* 
tcffi well supported, on a rlimml and pathologic basis, ha\*c been 
si^ggested The hterature was reviewed and brought up to date 
by Musser m 1914 and by Smith m 1919 

Part of the aim of most wnters apparcntl> is to dclcrmme 
whether or not the condition known as apIasUc anemia rs allied 
to permaous anemia. While it is true that an extreme case of 
plastic anemia differs \ery widelj both chmcail} and patho- 
logically from a case of so-called true jjernicious anemia \'cl there 
^ cases which evidently present characteristics of both ^ 
thorough studj of these cases mav help grcaU\ in the dasa 
dcalion of aplastic flnrmifl If such cases could be studied from 
beginnmg to the end of the Alness, apical dimcal features 
®rid atypical blood pictures might be further explained Thr<e 
psticnts may come for consultation at a time when the clinical 
Picture is at>-pical of the disease from which thc\ arc <utlcnni, 
ha\x seen instances m which patients presenting features tjiu 
of n sccondaiy anemia later de\*clopcd permaous anemia 
patients iMth permaous nnenua who dc% doped the 
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ical picture of aplastic anemia There is no doubt, therefore, 
that mistakes in diagnosis may be made and result in much con 
fusion As IS shown by Smith, and also by the case I diall re- 
port, absolute dependence cannot be placed on clinical findings 
in making a diagnosis In some of the reported cases the dinical 
findings are rehed on for a diagnosis, but such cases should be 
considered as doubtful, smce postmortem findings may not con 
firm the clinical diagnosis As I have said, an extreme case of 
aplastic anemia differs widely, both chmcally and pathologically, 
from the true type of primary pennaous anemia, yet on consid 
enng the intermediate cases it would seem that some relation 
may exist between the two condihons Some of the reported 
cases show an extreme aplastic condition of the bone-marrow, 
with httle or no hemolysis, while others show hemolysis as well 
as a failure to regenerate blood-cells In pennaous anemia 
extreme hemolysis is found, accompamed by a hypmp^^^*' 
condition of the bone-marrow The following are the principal 
theones regardmg the etiology of aplastic anemia 

1 It is a distmct type of anemia originally due to rapid de- 
generation of the bone-marrow, hemolysis probably does not 
take place, the bone-marrow degeneration bemg due to the on 
slaught of some unknown toxin 

2 It is a type of permaous anemia, there is some hemol^, 
but the toxm attacks the bone-marrow as well as the red bl 
cells 

3 There may be some hereditary weakness of the bone-mar 
row and it falls an easy prey to the action of a toxm 

Unfortunately, my case was not completely studied from 3 
chmcal-research pomt of view These patients, as a rule, are 
extremely lU, and exammations necessary to complete definite 
chmcal data would be detrimental to their satisfactory progr^ 
Other difficulties arise m mdividual cases, making it impnssi 
to get all desirable data, mcludmg postmortem examination 

REPORT OF A CASE 

Case A288809, a Danish farmer, aged fifty-seven, came iot 
examination September 11, 1919 The patient’s family histor} 
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healtii iiad been eicellent antil three and a half months be 
, ^ when he (ie^ eloped dvspuea and vreakness, which gradually 
e more marked Five weeks pnor to examination he 
T^^thache, and several teeth which the dentist said were 
were extracted, since that time his mouth had been 
but his tongue was not sore, as is common with permaous 
Pallor was first noticed from four to six weijs before 
^ bad gradually increased m seventy There was no bleeding 
the teeth or dsewhere, no numbness or paresthesia and 
^ gastio-intestinal symptoms, ex cep t loss of appetite AH 
evidently had progressal rapidly m the past six weeks, 
patient lost 20 pounds in waght. 
bjectively, the patient was described as a well nourished 
^ having a Icmon-yeUow appearance and pale mucous mem 
^ Bis teeth were m poor condition, with a faiil> 

“‘eree o{ pyorrhea. The tongue looUd clean and appeared 

“^Ml Nothing of miportance was found m examinabon of 

«« chest and the abdominal emnmaUon was entirel) negawe. 
^ Wassermann test, the Widal test, and blood-cultura wot 

®^tive. The urinalysis was negative until the doy o ea 

1 trace of albumin and a few hyaline casts 
temoglobm nos 30 per cent. erylhroc>-fes 
'"ifcytes 1800, color index 0 9+ the differentnd rount stowrf 

^orphonuclear neutrophils U per cent., small 
PW Cent., large lymphocytes 3 per cent > 

Tivo hXd^Tere counted and f 
l^e seen. There were moderate anisoc>tosis, shgb 
and th^t polychromatophiha. The pa “ 

^on t^re^rt of a blood 

^ admission to the clinic leuhooto ^ 

to SO per cent., erythrocj'tes T 200, ' , ^.,^5 7') " 

Polj-moiphonuclears 12 5 per cent, 5 . 

, large lymphocytes aTper cent , - 

‘^tionala 1.5 per cent , slight ucnl 

but the number was not stated 
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our observation until his death, eleven days later During that 
tune the temperature ranged from 99 2° to 104° F except on 
one occasion, when it registered 98 4° F Treatment consisted 
mainly m the admmistrationof a hberal soft and fluid diet, Blaud’s 
tablets and Fowler’s solution were given The patient was not 
transfused, but he was given salt solution by hypodennodyas. 
September 15th the hemoglobm was 26 per cent , the erythrocytes 
were 1,330,000, and the leukocytes 1800 September 22d the 
hemoglobip was 23 per cent , unfortunately^, a complete blood 
count was made only once The patient gradually lost strength, 
became more pale, and finally died September 27th 

A few days after the patient was first seen he developed a 
subacute ischiorectal abscess which I beheve had no influence 
on the chmeal course of the disease It is to be regretted that 
the usual tests supposed to determine the presence of hemolysis 
were not made Schneider states that in so-called aplastic 
anemia the duodenal pigment values are subnormal 


PATHOLOGIC EXAMINATION 

The findmgs were practically as follows Prunary acifl 
aplastic (?) anemia, almost complete fatty'’ replacement 0 
marrow of the long bones, shght hyperplasia (?) of 
of the sternum and nbs, marked pallor of the skm 0 e 
generally and of all parenchymatous organs, imusu ^ 
watery' blood, decreased amoimt of blood m the heart ^ 
great vessels, petechial hemorrhages in the skm of the ° 
gudle, m the peritoneum, the pleura, and m the g 5 

of the greater antrum of the stomach, extensive at y 
m the myocardium and, to a lesser degree, m the ver, ® 
pyorrhea aheolans, shght chrome diffuse nep 
granular red kidneys, rather large ischiorectal 
edema of the scrotum and prepuce, moderate ^ 
static pulmonary hyperemia, qiute marked nod ar a 
and calcereous changes m the hmng of the aorta an 
branches, marked nodular hypertrophy of the 
shght right diaphragmatic fibrous pleuntis, shg t 



pentouticn, mracuallv pde and faded zppcnJL? ^ 

^ httlfi lEore lEoist fh^Tt nnTTT!g»J irora an intiease m 

“Vcdfimd. The luster of ttepentoEtan TO! 

Thebotrelconteniedonlv a Ttny atle !oft wlciaL 1^ 
there thronghcnit the pentoneal cortnng of the to 
^ the mesenteiy vrere scattered pctechn TOcita , 

® the shm of the shoulder girdle. SrcHar pet 
® the 'nsceral pleura. ^ the chambers ^ cnatb 

■ressds were opened the blood was found o 
'^^^sed m amount and thin and waterv ruesented 

The parenchymatous tissues of the bod\ ancnia 

' P^e appearance of profound anemia- 
^ one of the most stritmg gro^ abnormaliues 
'Srt muscles there was unmistakable era “ . breast aP" 

fatty changes, a feathery 

Pf^tance of the myocardium as seen ihro'ip matenjl m 

«®aarly there were mottled areas of i-ehow fattt m 

Tossibly the most noteworthy of the psb' 

'['ttc found m the bone-marrow The , I I pf fch 
^ a lemon yellow, absolutely dei-md of a 
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This IS most striking m contrast to the marrow of the tibia 
m primary progressive permcious anemia The marrow of the 
sternum and nbs, on the other hand, presented the normal 
faded pink appearance, m fact, it was a httle more red than 
normal The marrow activity seemed to be limited to some 
of the flat bones 


HISTOLOGIC EXAMINATIOIT 

The heart and hver showed marked fatty changes, the 
adrenal, moderate fatty changes, the lung was hyperemic, the 
kidney showed a shght diffuse nephntis, the spleen had an in- 
crease of red cells m the pulp, m the bone-marrow from the tibia 
were a few small areas showmg immature cells of the myeloblas 
tic and myelocytic types, particularly the former, only an 
casional nucleated red cell was found, all of these were normo- 
blasts There were a few mitotic figures, and only small areas 
of myeloblastic tissue The bone-marrow of the nb showed m- 
creased activity, many nucleated red cells, both normoblasts 
and megaloblasts were present, and numerous mitoses were 
seen There were numerous myeloblasts and myelocytes 
The most noteworthy feature was the presence of megaloblasts 
The more important symptoms supposed to be typical 0 
>o-called aplastic anemia and those of primary pernicious anemia 
lave been tabulated side by side as follows 


Chntcal 


Aplastic Anemia 
Onset — usually early m life 
The cause — usually unknown 
Onset and progress acute and rapid 
No remissions 

Hemorrhages and petechias — common 

Fever — usually 
Weakness, dyspnea, etc. 

Mouth not sore 
No numbness 


Findings 

Pemiaous Antmta 
Onset in adult life 
Cause — unknown 
Onset and progress slow and chronic- 

Remissions 

Hemorrhages and petechias so 
what rare. 

Fever — ^none or slight. 

Weakness, dyspnea, etc. 

Mouth sore 
Numbness. 
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blood regeneration might have been found It is seen, therefore, 
that the color index of 0 9 and the marked leukopenia with a 
relatively high percentage of small lymphocytes are in favor of 
aplastic anemia, but the evidence of blood regeneration proves 
there IS still some hyperplastic bone-marrow, as is seen in cases 
of permcious anemia With regard to hemolysis, the only 
evidence which I can suggest is the Icmon-tmted appearance of 
the patient, as is seen in cases of permaous aneima In aplastic 
anemia the complexion is usually described as ashen gray, and 
this IS thought to be due to the fact that hemolysis does not take 
place Regardmg the nervous system, it is noteworthy that 
there were no symptoms and no objective findmgs indicating 
pathologic changes m the cord 

From these data it will be seen that the case under discussion 
presents a type of anemia which might be considered inter 
mediate between aplastic anemia and permaous anemia Path- 
ologic conditions were foimd that are typical neither of so- 
called aplastic anemia nor of permaous anemia. If the long 
bones alone had been exammed, it might have been taken for 
granted that aplasia of all the bone-manow existed, and m t^ 

■ respect some of the reported cases of aplastic anemia should e 
^'.considered as doubtful The other pathologic findings are 
f ) typical of those found m severe anemias and mdicate the m 
fluence of some powerful toxm 

I have no definite proof on which to form an opimon whe ^ 
aplastic anemia is or is not alhed to permaous anemia, but 1 
should not be forgotten that cases do occur which have ^ 
actenstics of both diseases, not only chmcally but pathologi y 
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TUBERCnLOSIS OF THE SPUS^ 
H. Z Giffin, M D 


So-CAIXED primary tuberculosis of the of tbs 

“sly rare. It is not possible to say tlml * s, that — 
'Pl“n IS ever stnctly primary, for it Is nlii'Uit ,,,j)]cre 
esse an ongrual focus -was formerly ^ [ooni c 
liebodj, although no evidence of tubcrculiw * ‘jzzs 
*1“ tune of exaimnatioii. Patients in whom !^\(oeo=" 
“s healed or m whom other foa arc of ‘1'^'’’ cf tis 
“’PWaacc may be said to have primary l"''' y, d 
The climcal characteristics of surh 
txloahle interest piteciSE 

The history and the findings in a case of I'f' ’"rjos- = 
t*! tie qileen which I wish to present would t’T'' ^ 
till disease may produce an anemia of the lidt*^^ 
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basophils 0, normoblasts 1, anisocytosis moderate, poMocytoas 
shght, potychromatophiha shght, coagulation time five minutes. 

Notwithstandmg a color mdex of less than 1, the occurrence 
of normoblasts m the blood-stream, together with considerable 
deformity of the erythrocytes and the clinical appearance of 
hemolytic activity suggested by the icterus, led to a diagnosis 
of atypical permaous anemia This diagnosis was corrob- 
orated by the findin gs of 1000 spectroscopic units of urobilinogen 
an d 5000 units of urobilm m the duodenal contents (modified 
Schneider method) The Wassermaim test was negative A 
chagnosis of hemolytic jaundice seemed to be excluded by the 
absence of mcreased fragihty of the red cells and a history 
w'hich was negative for recurrent jaundice and crises How^, 
the spleen was unusually" large for permaous anemia. ^ 
had been no defimte former history of tuberculous 
and there was no evidence of tuberculosis elsewhere in e y 
Splenectomy was performed March 15, 1916 The spleen w 
508 gm Tuberculous splemtis and pensplemtis 
The spleen was completely adherent and a locahaed tu er 
of the omentum and pentoneum was disclosed 6 


organs seemed to be normal 

The patient was exammed agam July 27, 1918, jj 

j"ears after operation, at which time she weigh 
and showed no evidence of anemia The erythrocyt 
4,800,000 and a differential count was not abnormal 
of June, 1919, three years and three months following °P 
indicates that her good general condition has been “ , ^ ^ 

A complete and what would seem most hkely to pro 
permanent cure has evidently occurred mnrked 

The most mterestmg features of this case ^e 
anemia with relatively low erythrocyte count, e p ^ 

an occasional normoblast in the blo<^-smears 
deformity of the erythrocytes and the tint 

findmgs of mcreased hemolysis evidenced y of 

of the patient and the very marked q^titative _ 

abnormal bile pigments m the duodenal con re. 

operative coiuse was different from the course 
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moval of the spleen for permaous anemia, and the features 
of the case were in no way typical of hemolytic jaundice, so that 
ft would seem most likely true that the condition of the patient 
was secondary to a localized splemc and pensplemc tuberculosis 
It would follow, then, that it may be possible for tuberculosis of 
the spleen to produce an anemia of the hemolytic type analogous 
in many respects to the anemia of permaous anemia and hemo- 
lytic jaundice. 

Quinn and Baudet m 1898 fully described so-called primary 
tuberculosis of the spleen and emphasized the possibihty of 
curing the condition by means of qilenectomy 

Wintermtz in 1912 carefully collected all cases of so-called 
pnmary tuberculosia of the spleen which he was able to find m 
the hterature, nod published a tabulation of the important de- 
tails in connection with these cases, kfls total is 51, 34 of these 
tases were diagnosed at necropsy and 17 at operation. Of the 
17 patients operated on, 16 were qilenectomized, and 10 re 
covered It is Wintenutz's opimon that death invariably occurs 
if the qileen is not removed in these cases, 11 of 26 patients in 
whom examination of the blood was made, showed a moderate 
degree of anerrog Extreme nnemta was not present m any case. 
On the other hand, 6 patients of tbm senes showed poljfCythemia. 

Lewis and Margot in 1914 and 1915 reported in three papers 
the results of their experimental work on the efiect of splenectomj 
In albmo mice on the resistance to tuberculous infection. They 
found that the removal of the spleen greatly mcreases the re- 
'‘stnnee of the ammal to tuberculous, and they concluded that 
Ous Inaeased resistance following splenectomy m mice is probably 
due to the loss to the organism of a funcUon of th^leen. 
This funcUon seemed to be partiaBy restored bj the feeding o 
fresh splemc tissue. It is conceivable, then, if this wor ^ 
roborated and holds true for other anunals, that remo\*al of the 
spleen m paUenU with tuberculosis may inaeasc the resistanc? 
uf the individuiil to tuberculous infection, at any rate, tu 
'^dous infection of the bovine type. 

It may be concluded that splcncctom) is indical 

more or less definitely localized tuberculo^ of the ‘^lecn. 
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sufficient number of recoveries have been recorded in the htera 
ture to lead to this conclusion The case herewith reviewed also 
corroborates this statement 

Secondary tuberculosis of the spleen is quite common The 
mvolvement of the spleen is usually miliary in type and very 
rarely caseous Statistics of postmortem examinations m cases 
of tuberculosis m childhood show mvolvement of the spleen m 
from 50 to 66 per cent In adults with tuberculosis the spleen 
IS involved m approximately 20 per cent of the cases The 
involvement of the spleen with respect to the abdormnal organs 
has been regarded as somewhat analogous to the lungs with r^ 
spect to the thorax Affection of the lymphatic glands is doubt- 
less the most common form of abdominal tuberculosis, and m- 
volvemcnt of the spleen is second m frequency 

It is espeaally mterestmg to observe the atypical types of 
disease which have been assoaated with tuberculosis of the 
gileen. The association of polycytherma with tuberculosis of 
the spleen has been fully considered m the hterature A satis- 
factory study of blood counts and of the degree of hemolysis 
has not, however, been made In none of the cases reviewed m 
the hterature has the anemia been of extreme grade 

The erythrocytes have never been reported below 3,500, 

In the first case presented the anemia wms of extreme grade an 
simulated m many respects penuaous anemia A secon ps 
tient has come under observation m whom the climcal 
tenstics simulate hemolytic jaundice 

Case 190774 — W W V , a woman aged thirty-two, ^ve a 
chmcal history which was m some respects suggestive of c™ 
lytic jaundice, with the onset of symptoms at the age of 
five At twenty-eight years of age an attack of abdomin 
ease occurred with the features of tuberculous pentoBS 
Splemc enlargement dated from that time, and, on exanuns 
at the age of thirty-two, extended almost to the lev ° 
navel A moderately severe a nem i a with a hemoglobin o 
per cent , and an erythrocyte count of 3,680,000, giving a c^ 
mdex of 0 7 -f- were present The leukocyte count was > 
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while a differential count showed nothing definitely abnormal 
tade from the presence of an occasional myelocyte. An cr- 
anunaUon of the erythrocytes revealed increased fragflity to 
hypo-isotomc salt solution, which is qmte constantly present m 
cases of hemolytic jaundice. In view of a history which was 
suggestive of tuberculous peritonitis »nd m the hght of former 
cipenence, however, it was suggested that a localized tuberculous 
splemtis might be present. Moreover, x ray examination of 
the chest revealed a healed lesion in the upper lobe of the right 
lung Splenectomy was performed April 25, 1917 The ^leen 
was completely enveloped in adhesions, it weighed 625 gm., and 
microscopic examination showed definite evidence of tuber- 
culosis. In thiq case, then, the condition simulated, but was 
mit entirely typical of, hemolytic jaundice. The patient re- 
turned for examination two years and four months after splenec- 
tomy and was found to be in excellent health 

A case of tuberculosis has recently come to necropsy in which 
the clinical characteristics were those of an acute ane mia of the 
pmnary type 


Case 276901 — C L R , a man aged forty five, gave a 
three-year history of increasing weakness and numbness of the 
^^Irenubes, together with an intermittent history of sore mou 
^ tongue Pallor seemed to have developed more reccnU> 
More or less gastric distress had been present, but tbe history 
^ not suggestive of tuberculous pcntomtis. During the mon 
preceding examination at the clinic the patient s h u 
«P«Uy detenorated with loss of weight, bleeding 
Pnns, and anemia Examination of the blood rci'cal n 
“globta of 48 per cent and an crythrocjdc count of 2,8SU,^. 

color mdex of 0 8+ The erythrocyte count fcH stea^) 

that time and before death was 1.530,000 The color mda 

^ constantlj m the neighborhood of 0 9 + or 1 0 
“"^openia was present, the leuhocj’tc count dropping o , 
“f '^hich approximately onl> 25 per cent were 
^tropha. Normoblasts were present and there was marked 
deformity of the erythroc>'te 3 . The blood picture was suggesu 



770 


H Z GUTIN 


of an acute aplastic anemia, or tlie terminal stage of pemaous 
anemia a-Ray exammation of the chest was negative for tuber 
culosis The presence of considerable fever led to the suspiaon 
of a septicemia, but blood-cultures were negative, it also was 
suggesbve of the existence of an acute miliary tuberculosis 
A steady dechne occurred and the patient died eleven days 
after admission and approximately six weeks after the acute 
exacerbation of his condition Necropsy revealed the presence 
of an aplastic anerma. The marrow of the long bones was en 
tirely replaced by fat Mdiary tuberculosis of the spleen was 
present together with a tuberculosis of the tracheobronchial 
lymph-nodes An acute generalized mihary tuberculosis, how- 
ever, was not present, and the lesions m the spleen and in e 
lymph-nodes were not of an acute character 

It IS true that m this case the assoaation of tuberculosis o 
the spleen with a climcal picture and pathologic findings ° ^ 
simulating acute aplastic anemia may have been coma en 
A further instance of an unusual assoaation of dis^^ an 
the production of atypical manifestations is seen m the 
case in which the chmcal characteristics were those o csi 
decompensation and polyserositis and the blood count a 
chrome form of myelogenous leukemia. 


Case 274167 — C M , a man aged thirty-seven, gaw a 
history of splemc enlargement and pain m the re^on 
spleen for six months preceding his examination m 
Gradually mcreasing weakness, shortness of brea , an 
weight had occurred following an acute cold ^ w j ^ 
admission Physical exammation disclosed evi ence o ^ 
insuffiaency, pericarditis with effusion, a moderate 
splemc enlargement extendmg to the midlme ^ ° , .qjo 

ffiac spme, and asates Fever, usually betw^ moder- 

F was present The exammation of the blood show 
ately severe secondary anerma and the leukocyte co 
from 19,900 to 58,500, with 17 per cent of myeloc^ P 
m smears The patient died one month later, jmy . 
Necropsy revealed a very large spleen, measuring 
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9 cm ilicroscDpic stnd\ of the mA'oIred orcans led to a drag- 
nosis of mTlian tuberculosis, pos^]\ oi the bovine t\'pe. 

The rfamcal findings in thtc; case were tho^ of a ni\'el -gcrons 
leuterma with somewhat atj'pical features The citreme 
enlargement was in keepmg with these findings if ^ Kteb 
m this instance that the tuberculosis was a ^econdan ^nIectlv^n 
and that it modified the course of the disease m a case o: pro- 
viousfy unrecognized m} elogenous leukemia. 


COKCLTJSIONS 

Our experience with so-called pnmarv tuberculosis of the 
^leen leads to the following deductions 

1 Splenectomy is indicated in cases of more or less dennittav 
localized tuberculosis of the qileen. 

2. From the standpomt of diagnosis, tuberculous 
®^ionld be considered m case with marked <p^c^om«nl^ 

in which the findings are not clearl} those of *onie othr* di# 
case. Primary tuberculosis of the spleen ma' smulile pcmi 
cioas anemia. The oomadental assoanUon of tubercu^’'^ 
diseases of the spleen and blood will explain a ctrtatu 
®iall percentage of atypical cases. 
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TWO PATIENTS WITH PERNICIOUS ANEMIA ALIVE 

more than three years after splenectomy 

T L SziAPKA, M D 


Although splencctom} for penuaous anemia has been a 
ppomtment and the operation has now been largely aban 
oned, it win be of interest to discuss the result m 2 of our 
A total of SO patients whose condibon was definitely 
gnosed as pernicious anemia were operated on in the Mayo 
Cliiiic between January 1, 1910 and April 1, 1917, 42 of these 
Psfients are now dead, 3 deaths were operatise. All of the 8 
s®vivuig patients have been qilenectomued about three years 
MU SIX months Two of these 8 patients have been chosen for 
presentation, not in order to furnish any conclusions, but be 
tause of their interesting features. 

Case 1 (A151088) — M R., on unmamed woman, aged 
nme, presented herself for eramination JaDuar> 31, 1916 
pataent^s family history was nmraportant Her menses 
normal except for a shght scantiness of the flow She had 
^ repeated attacks of tonsiUitis, smalJpoi, and a “sore mouth” 
^ Qnd on for several years Her present illness began about one 
^^ore With indefinite soreness m the back, followed bj 
boils, T\hich persisted for about two months after which she 
beean to feel weak Her relaUves nouced pallor of skin and 
>cnowncss of eyes The weakness became more and 
*borc marked, and later was accompamed b} dyspnea The 
j^ent complained of a htUe numbness and tmghng of the ex 
vanities Except for a slight short imprm*cracnt for a month 
^1^ her condition became pTOgrcssi\'el> worse -Vnothcr 
been noticed just before her examination here 
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On physical e.\ammation we noted the marked pallor The 
spleen was easily felt with the patient lying on her right side. 
The liver was not palpable Both legs were shghtly edematous 
mth scars of the recent boils The nght knee-jerk was dimm 
ished, the left was about normal A soft systobc muimur 
could be heard over the base of the heart The systolic blood 
pressure was 132, the diastohc was 82, the pulse was 104, and 
the temperature 99 6° F No record was made of the condi 
tion of the teeth and tonsils 

A twentj'-foiu-hour specimen of unne was negative except 
for a trace of albumin. The blood Wassennann was negative 


January 3d the hemoglobm was 28 per cent , erythrocytes 
1,530,000, leukocytes 4100, polynuclear neutrophils 53 per cent, 
small lymphoc 3 d;es 33 per cent , large lymphocytes, 6 7 per cent , 
eosmophils 2 7 per cent , neutrophihc myelocytes 4 7 per cent , 
normoblasts 17, megaloblasts 1, marked anisocytosis an 
poikilocytosis The resistance of the red blood-cells to h^ 
tome salt solution was normal Large doses of iron and 
solution were presenbed and one transfusion by the atrate me 
was done February 9th, the day after the transfusion, ex 
animation of the blood showed the hemoglobin to be 
cent , erythrocytes 1,580,000, leukocytes 4600, with a 
differential count m the course of which 18 normoblasts ^ ^ 
megaloblasts were seen Five days later, February > 
splenectomy was performed (Balfour) The 
four times its normal size, weighmg 530 gm , but ow 
a chrome splemtis The abdominal exploration was o 


negative The hver was not enlarged 

March 3d, three weeks after the splenectomy, ^ 
globm was 30 per cent , erythrocytes 1,360,000, ^ per 

polynuclear neutrophils 60 per cent , small lymp 
cent , large lymphocytes 2 per cent , eosmoph ugcpnie 

normoblasts 556, megaloblasts 19 The icterus a 
less marked, but the general improvement was o 
much less noticeable than that seen m most o 
cases Deep bone p ains m both legs, spine, an j\bout 
two weeks, and the sternum was tender on pressur 
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ax weeks after operation the patient developed a cold with 
pain below the left breast lasting three days, with fever up 
to 100° F Improvement then became more marked, the ap- 
petite was very good The icteroid tinge was shght only just 
noticeable, but the skm was a httle dusky April 17th the 
hcmoglobm was 47 per cent., erythrocytes 2,160,000, leukocytes 
10,000, polymorphonudears 60A per cent , the differential 
count being otherwise unimportant Urobilinogen and urobihn 
were present m the urme. The duodenal contents eiammed 
for bile pigments after the method of Schneider showed bih 
rubm -f-i — urobihnogen 6600 umts, urobihn 8600 units 
total 15,200 umts Iron and arsemc medication was contmued 
Two months later, on re-eiamination, the patient looked 
quite well, the complexion seemed to be clearing up, yet she 
stated that she was gradually gettmg weaker Her mouth was 
slightly sore. Her extreimties were not numb The hemo- 
globm was 41 per cent , the erythrocytes 1 ,980,000, color index 
1+, and leukocytes 7000 Slight maease was noted m the re- 
sistance of the erythrocytes to bypotomc salt solution The 
duodenal contents showed some improvement bihrubm -f-f 
urobilinogen 2400 umts, urobihn 600, total 3000 

August Ist, after another mtcrval of two months, the patient 
again presented herself for observation. She had been growmg 
iteadily weaker, had lost her appetite, and the jeUow color was 
more marked. She had no bone pains, but some sore mouth 
August 3d, SIX months after splenectomy the hcmoglobm was 
35 per cent, erythrocytes 1,960 000, leukoc>'tes 10,800, m maki^ 
the differential count there were counted 55 7 per cent P® 1 
nuclear neutrophils, 1 7 per cent neutrophilic mj-elocytcs, 372 
normoblasts, and 10 megaloblasts. The patient was given one 
transfusion, and August 11th the hemoglobin was 38 per ^t 
fhe erj-throcytes 2,000,000 leukocytes 11 800, of which 73 ^r 
tent were polynuclear neutrophils, normoblasts 330 megalo- 
blists 11 The duodenal contents on the day before tr^fuam 
showed bilirubin -b-f -f urobilinogen 1000 umts, urobihn 
nnits, total 1600 umts a further lowering which was conadcrccl 
fjivorable 
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September 27th, agam after two months, the patient reported 
for e.\aimnation, stating that for some time she had improved 
somewhat folloivang her last cxammation, but had begun to go 
dowm agam Her color was poor and yellowish, there was no 
numbness of the extremities or sore mouth Her condition was 
aggravated by a shght cold The hemoglobm was 35 per cent, 
erj'throcytes 1,540,000, leukocytes 14,600, polymorphonudear 
neutrophils 50 per cent A transfusion was given Four days 
later the patient developed a fever of 105° F , with diarrhea and 
abdominal cramps and vomitmg, lastmg two days, which may 
have been the result of the transfusion She still failed to im- 
prove Her hver was found to have become considerably en- 
larged and, at Dr Giffin’s suggestion, the apphcation of radium 
was tned, 120 mg hours were given, followed by another blood 
transfusion about a week after the preceding one October 
10th the hemoglobin was 30 per cent , erythrocytes 1,260,000, 
leukocytes 11,200, of which 57 per cent were polynudear 

neutrophils, normoblasts 166 

In December, eight months after operation, the patient agam 
reported, statmg that she had contmued to gam after the 
fusions and the radium treatment Her appetite was good c 
yellowness had gradually disappeared and her color was g > 
espeaally during the preceding month She was ^ 

weight, but stiU was unable to do much Her legs pain ^ 
ached Iron and arsemc were continued The hemoglo m 
was 65 per cent , erythrocytes 2,960,000, normoblasts 
December 4th the duodenal contents showed urobihnogen 
umts, urobihn 600 umts, total 1200 units The hver w 

normal m size j p >, orv 

Dunng the foUowmg two months, January an 
1917, the patient improved rapidly, and from then on e 
cnbed herself as bemg m perfect health The same opmion^^ 
smee been expressed by her physiaan from time to tune 
fortimately, we have not had the opportunity of re ex 
her The blood exammations made by her family P ^ 
have given readmgs of hemoglobm between 80 and 98 per 
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ex)'throc}tes between 4,500,000 and 5,000,000, no differential 
counts have been available. 

Febniary, 1919, the patient was married She continues to 
be apparenlls entirely well except for a little sore mouth and 
some pains in the right hypochondnum. In her last report, 
June 23, 1919, she stated that she had been doing aU her own 
tnusework and had never felt so well in her life. 

It Q now about four and one half years since the onset 0 

patient's symptoms. The case is interesting because “ 
JUn-ned her operafaon for three years and seven mon , S 
^ch tune frequent rhmryil observations could be m e. 
coadiuon is now excellent and has been so «>°tiiiuoudy lor at 
the past one and one^ialf years. Howe\(ff) 
stormy early postoperative course is worthy of stu y , 

1 Ue ZenTattacU of tonsdhtis and 
tWch preceded her illness, to say nothing of ' jj,g 

dental infection, may be considered as possi e 
production of the disease. , „ »chromc 

2. Although the spleen was much enlargeo, 
tpleaitis” was found on rmcroscopic jater it m 

3 At operation the hver was not enlargt^^ accom 

'^“sed considerably m size, the condition 

PenJed by a detenoraUon of the destrojung 

^e possibihtj that the large liver the patient’s 

Mood led U3 to trj radium, Iargel> as A trans 

'uUcal condition at the time maUng exposures maj bnia 
fusion just before and just after the j^jcquent iropro''*- 

f’cen factors m producing the mar nnpaicntl' with 

uient Previous transfusions, however, w 
out effect. ntents were considered 
d The bile pigments in the duodM ™ actiwtl 

‘0 be a foirlj satisfactory . „„dcr technic m othn 

'■Mues as estimated b> a roodific^^ ^ pd, dimim-dirf 

P^icnls who ha\e been splencetomixed ^ were eetteme > 

’fter splenectomy In this cose, was wn pado^ 

Mghimmcdmtcl) after operation pni) a fraction 

Wcgcsting (hat the operation had i 
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the hemolytic factor The patient’s condition unproved com 
adently with the decrease of hemolysis, as indicated by the fall 
in duodenal values to 1200 umts, a figure still somewhat in excess 
of normal The decrease in urobihnogen from 6600 to 600 
umts, m the hght of our other cases, seems important 

5 The bone pains and tender sternum may well be mter- 
preted as mdicative of an active marrow 

6 The blood findings ran parallel with the patient’s general 
improvement A shower of normoblasts mto the orculating 
blood m permcious anemia immediately after splenectomy 
is qmte the rule, and may be interpreted as the active re- 
sponse of the bone-marrow after the removal of the overload 
of blood destruction The persistent presence of normoblasts 
here suggests a bone-marrow which has suffered only shght 
damage and is making strong efforts to mamtam the lead in the 
race between blood production and blood destruction The 
tendency of the differential leukocyte count to retam a pre- 
dominance of polymorphonuclears was also considered as 
favorable 

7 Further favorable observations are the freedom o® 
diarrhea, the almost complete absence of central n^ous m 
volvement, and the shght complaint of “sore mouth 

8 The advisabihty of removing all foa of infection ^oui 
be considered in this case As a rule, such procedures o no 
affect the essential factors of the disease, however, and may 
times be temporarily harmful It may well be that any 
which might have been a factor m the production of this 
anemia ultimately becomes qmescent and unimportant 
havmg achieved a permanent damage to the organism 

Case n (A153395) — Mrs H, aged forty-three, was ^ 
examined in this clinic February 28, 1916 The pa en 
native of Minnesota She had been marned twelve 
had had 5 children The family and menstrual 
negative She had had scarlet fever at twelve, an 
at twenty-eight Her present illness began about a 
conung for examination, with weakness, shortness o rea , 
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ahansbon on slight exertion. The hemoglobin had been 40 
^ cent abont three months before and had improved somewhat 


, — aumovijat 

Sk weeks before, after a chiD, the patient 


again become rapidly worse and had been confined to bed 
niaigement of the spleen had first been noted a month before, 
a appetite was good, the bowels shghtly costive She had 
^ sore mouth recently, but no paresthesias of the extremities 
iras mcreasmg and slight icterus had developed Febm 
hemoglobin -^vas 28 per cent, er^throcjtes 
leukocytes 2300, polynuclear neutrophils 68 3 per 
cent , small lymphocytes 27 3 per cent, large lymphocjles 2 7 
Pac cent , eosinophils 0 3 per cent, ncntrpphihc myelocvtes 1 3 
Pac cent, normoblasts 6, megaloblasts 1, with marked anisocyto- 
® and poikiJocytosis. There was no increase in the fragihtj 
e red blood-cells The spleen was easily felt about 2 to 3 
as below the ribs and the hepatic dulness was shghtlv m 
^^a®aed The Wassennann test was negative. Urobilin was 
P’^nt in the urme, but urobilinogen was absent Routine 
showed a trace of albumin. Eiammatlon of the 
n enal contents, by the modified Schneider techmc,* show ed 


!>ilirubu 


bin -) urobflmogen a trace, urobihn 3500 umts. The 
a^nnunatfon of the tonals was not recorded All the teeth had 
been 


“aan extracted at least ten years before. A transfusion was 
March Ist, following which the blood graduall> improi-cd 


°9 per rent hemoglobm and 2,530,000 erj'throcytes March 
a splenectomy was performed (W J Mayo) The spleen 
found to be "about two and one half times its normal size, 
a liver was large and somewhat dark in color but free from 
as were also the ducts and the pancreas The uterus was 
ophic and contamed a small fibroid of no consequence' 
*Pleen weighed 450 gm and showed a “chronic splenitis ” 


The 


patient gradually gamed strengtli after the operation. 

c icteroid tinee diaaDtv'arod Ar>rfl22dl 


tinge disappeared April 22d the duodenal contents 
flight yellow. With only 200 units of urobilm and urob3inogcn 
2lstj twenty three daj's after ^lenectom) , the hemoglobm 
^ per cent, erythrocytes 3,140 000, color inde.x l-f- Icuko 
6700, pob-nuclear neutrophils 50 3 per cent small bm 
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phoc 3 ?tes 34 per cent , large l 5 Tnphocytes, 7 7 per cent , eoano- 
phils 6 7 per cent , basophils 1 3 per cent , normoblasts 1 

Three months after the operation the patient was doing a 
httle light housework and was steadily gaming Her color was 
good, her complexion rosj, and there was no icterus The 
hemoglobm w'as 75 per cent , eiylhrocytes 3,810,000, 2 normo- 
blasts were seen The unne contamed urobilm, but no urobi 
Imogen 

Nme and one-half months after operation thepatient reported 
that she had contracted a diarrhea which was epidemic in her 
town at that time This weakened her considerably Her 
mouth was not sore, there w'as no numbness or tmglmg of the 
extremities, her color was stdl good The hver margm was just 
palpable, Urobilm was present m the unne at the time of one 
exammation and absent at another, urobilmogen was absent 
Courses of iron and arsenic treatment were continued 

Three months later, April 9th, the hemoglobm was 70 per 
cent , erythroc} tes 3,840,000, leukocytes 9200, polyuu 
neutrophils 37 3 per cent , small lymphocytes 49 7 per cen , 
large lymphocytes 9 7 per cent , eosmophils 3 per cent , 
phils 0 3 per cent , normoblasts 23 

One year and eight months after operation, * 

the hemoglobm was 73 per cent , erythroc 3 des 4,000,0 , e ^ 
tytes 7200, poljmudear neutrophils 56 per cent , normo ^ 

In the spnng of 1918 a respiratory infection and subseq^ 
hot weather weakened the patient considerably 
mmned good, although the blood June 7th showed 0 y 
cent hemoglobm, erythrocytes 2,190,000, leukocytes , 
which 62 3 per cent were polynuclear neutrophils, normo 
85 Her hver was doubtfully enlarged She was given won 

arsemc and agam improved nHition 

July, 1919, the patient reported m rather poor co 
which had begun to improve only durmg the precedmg ew w 
Her strength, however, had contmued to be qmte goo , 
had been able to do hght housework aU this time 
the hemoglobm was 38 per cent , erythrocytes 1,52U, ’ 

cytes 19,000, polynuclear neutrophils 14 per cent , smau y 
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cytes 82 per cent , large lymphocytes 1 per cent , eosmophUs 1 
per cent , nentrophflic myelocytes 2 per cent,, normoblasts 710 
One month later the hemoglobm was 36 per cent , erythrocytes 
1,060,000 No transfusion was advised and medical support was 
(pritinued, the shower of normoblasts being considered as a 
possible prehmmary to ^ntaneous improvement m the blood 
The patent improved somewhat, and at her last visit, 
October 20th, the red cell count was 1,480,000, with 337 
normoblasts. 

The course of this second case dnimg the three years and 
m months which have elapsed smce operation presents a some- 
what different reaction to splenectomy from that of Case L 
It would seem that m the removal of the spleen the major part 
of the hemolytic factor was removed, m contrast to the first 
oose, m which probably only a fraction of it was remoiod The 
rapid improvement m the blood was thereby made possible in 
of the fact that the bone-marrow may have been somewhat 
^®s responsive than m Case L No shower of blasts was ob 
seuad until three years after operation, and the few normoblasts 
Persistently present suggest rather a doggedly courageous 
though considerably damaged bone-marrow The patient s 
^^htion agam improved, although she did not regam her pre- 
good level It would seem that the downward course 
observed m this mv* during the past year is the result of a 
gradually lessening blood producing activiU rather than of lory 
®'^ve blood destruction. 

After scrutiny of the course of our 50 paUents splenectomized 
^rrr perniaous anerma we are unable thus far, to adiancc any 
of reasomng to avplam thar different reacUons to splenec- 
foray Even the course of the 2 patients herem described pre 
soita more defimte features than are usually found age, 
P^roous infections, the duraUon and seventy of the dise^ 
oegreo of anemia, hemolytic activity, diarrhea and other gastro- 
“iwtinal disturbances, mimhcmcnt of the central nenmus 
the size of the hver and spleen, and so forth are being 
in the hope of idcntifiung cases favorable 
«pecialh of obtainmg addiUonal bght on the euoiogy of tne 
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disease Thus far our efforts have not led to any definite con 
elusions 
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SOME DATA ON THE RANGE ■.> 7 IFC 'V 7 ' 

BLOOD-CORPUSCEES IN Pf'^^ONb iVl - 1. ‘i IDfO- 
PATHIC BLOOD DISEASE^ 

Winifred i I 


a previous publication I i tli. i iht i r d 

blood-corpuscle does not have a t f i\ LMStcm ^ i kJ\ 
but that It remains in the blood i i for a com in rat n-Hh 
of tune. The method used to r ihis is dcpndti od the 
ISO agglutinins present in blood aui is based on tht ^which 
I demonstrated ^VJth m vitro mi lures of blood corpu jcs) hat 
corpuscles belonging to two different blood groups if ni-^cd can 
be separated quantitatively from one aDolher h\ trinling uith 
a scrum that will differentiaUv agKlutinatc the corpuscle of one 
^d, IcEMng the others free TIus mctho<l applies cquall} \\cll 
to in vi\o mixtures, the transfused blood-corpuscles in i patient 
oan be separated from the recipient's natne corpuscles b} dif 
fercntiallj agglutinating the rcapicnl*« corpuscle<! mth appro- 
priate serum, provided the donor and rcapicnt arc in different 
S^oups This method is onlv applicable, of course lo cases in 
^hich patients belonging to Groups J II or III (Moss’s nomcn 
claturc) are transfused with Group fV^blood, or in whuh patients 
belonging to Group I ore transfused ^^th Group II or (. roup HI 
blood, but m these cases the Iiislon, of tlio transfused blood can 
be followed readd} 

one accustomed to using the modified Mo method of 
blood grouping will probabh haac, when he thmbs of agglu 
bnated corpuscles, a mental picture of clumps with \nraang 
^antitics of free corpuscles floating between them This pic 
fore 15 one giaam wiUi scrum diluted wath at least one half its 
volume of salt solution and with a anning proportion between 
Muscles and scrum Wlicn n siifiicicnth large amount of 
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undiluted serum is used and the mature is incubated, however, 
this picture is changed, an almost complete agglutination of the 
corpuscles is umforml}' ohtamed, a few corpuscles only Ijong 
free between the clumps Figure 157 illustrates such an agglu- 
tmation, tlie count m this case bemg 0 05 milhon for each cubic 
milhmeter of blood used The degree of completeness of the 
agglutmation varies somew'hat wuth different bloods, the count 



Fig 157 — Photormcrograpli of Group II blood treated with agglutuiating 

serum 

of the free corpuscles will usually range from 0 02 to 0 08 
for each cubic milhmeter, rarely going above 0 1 million for ea 
cubic rmllimeter In two cases of jaundice the blood-count was 
considerably higher MTien unagglutmable corpuscles, however, 
are previously added to agglutmable corpuscles, either in ^ 
test-tube or by transfusion, the number of corpuscles still ree 
after agglutmation jumps conspiciously, and we have the pic 
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tnre illustrated by Fig 158 (the agglutinated blood of a Group 
H patient who had receit ed a 1200 c c. transfusion of Group 
IV blood) or by Fig 159 (the agglutinated blood of a Group II 
Pabent transfused with 500 c c of Group IV blood) 

The accurate interpretation of the quantitative difference 
between the free corpuscles m these two instances becomes a 
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Fig I 5 g — Pbotomicrograph of agglutinated blood of a Group II patient 
^een daj-a after be hai received a 1200 cx. transfualon of Group IV blood 
"^Ped C0Tpu>de» and free Group IV corpuscle* are present in large numbera. 

^Ucr of interest The question arises as to whether or not the 
^gglutinable cx)rpusdcs appear quantitati\cl> as free cor 
PUscles The other altcmntj\es would be that the unagglu 
finable corpuscles might be caught in the dumps m which case 
ff^cre would be fewer free corpusdes tlian there 

^OL.4— 50 
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tmable corpuscles added , or it might be that the presence of the 
unagglutinable corpuscles would, to a certam extent, inhibit 
agglutination, m which case there would be an excess of free 
corpuscles To lest this, mixtures of Group W and Group II 
blood Mere made by the drop method in the proportions of 1 
30,1 15,1 10,1 6,1 4, andl 3 Dilutions of 1 22 were made 
of these mixtures until Group W citrated serum ivith the white 



Fig 159 — Photomicrograpli of agglutinated blood of a GrOTp , 

who had recen ed a 500 c c transfusion of Group blood 
puscles and free Group IV corpuscles are present in moderate num 

ceU diluting pipet, the dilutions were expelled into small tuba 
and meubated forty minutes, agitated at ten-minute interv 
Two tests were made from each mixture and counts of the un ^ 
glutmated cells were made from each in the red blood-ceh 
mg chamber These were averaged, and, after subtracting 
number of unagglutinated corpuscles foimd m the ^2 
Group II blood, w'hich in this instance was unusually 
milhon for each cubic millimeter, the number obtain ^ 
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oimpsxtd with the number of Group IV corpuades comput^ to 
bt present The latter number was found m each case by telc^ 
> perantage of the whole Group IV blood count equal to e 
pscentige of Group IV blood m the mixture. The results were 
IS follows 


^opa rtioo Cfocp tV 
corpQidca abed wltli 
Gnop II corptsdes. 

1 30 
1 15 
1 10 
1 6 
1 4 

1 3 


TABLE I 

Unaolotliated 

per cnWc mllUmeter vsi 
Boa 110,000 

127 370 
228,570 
391 600 
572 773 
803 559 
1035 320 


CalcoUUd umobtr of 
Gtoap IV corpwde* 
per cabic millimeter 

137 000 
267 000 
388 100 
610000 
854 000 
1 067 500 


It wm be seen from Table I that the unagglutmat^ cor- 
Pffides appear quaabtatively as free corpuscles Not only w it 
hue that the appearance of excessive numbers of free co^usdes 
h an indicaUon that Group IV corpuscles are present, but it is 
•ho true that a count of these corpuscles tells how much Group 
IV blood IS present , ,, , 

The techmc which I ongmally used m applying this method 
to the patient is as follows Blood is taken from the ear in a white 
on counting pipct to the 0 5 mark, the pipetis then filled to the 

llmarkwiththeagglutinntmgserum,towbicha4 4l^c^ oi 

ottatc soluUon has been mixed in the proportion of 20 1, ^ 
the whole is expelled mto a small test-tube and 
&«ag a 1 22 mixture of blood and ciUated serum This dm- 
tsre is mcuhated at 37° C for forty minutes, agitated eceiy ten 
“Mutta, and left m tbc ice-box over mgbt The mirt^ is thw 
thoken enough to insure an even suspansion, a ''I* ^ ^ ^ 

•n the red blood-counting chamber, and the «)unt d the un 
“^elutinated corpuscles is made One hundred and^xtj squares 

11 X 100 

counted and the count Is mutiphed by 


- to give the 


tunibcr of unagglutmated corpuscles for each cubic mUhmeter of 
hleod The 11 factor is used instead of the 10 factor, which a^ 
Pm m the usual use of the white counting pipct, because in 
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expeUing the mixttire into the test-tube the (hlutent present in 
the graduated tube of the pipet is added to that m the bulb 
I have smce made a shght modification in this technic, I do not 
now mcubate over mght m the ice-box This was discontinued 
because on usmg a more effiaent ice-box I was troubled with false 
agglutmation from the cold I now simply allow the tubes to 
stand for about fiifteen mmutes at room temperature after re- 
movmg them from the mcubator, and then make the count 
The degree of accuracy to which these counts can be made is 
fully equal to the ordmary red blood-corpuscle count, there 
are more factors of error, however, m preparing for the count 
The serum used for agglutination must be centrifuged until 
microscopic exammation shows it to be free from corpuscles 
The serum must be potent as far as agglutinating properties are 
concerned, to make sure of this it is well to run a control on blood 
of an agglutmable group If the serum happens to be hemo- 
lytic toward the agglutmable corpuscles, the count will be too 
high because the clumps are broken by thar partial hemolysis 
and the more resistant corpuscles freed It is not often that a 
serum also hemolyzes corpuscles which it agglutmates, but some 
serums seem to be hemolytic toward more bloods than others 
If a clean hemolysis of the agglutmated corpuscles takes place, 
an accurate count of the unagglutinable corpuscles can be 
but this rarely happens In one instance m which it occurr 
the count of resistant corpuscles was 640,000, whereas the count 
of unagglutmated corpuscles made four hours previously, using 
non-hemolytic agglutinating serums, was 647,000 If 
corpuscles are too thick from which to make an accurate count, 
it IS jiossible to dilute the mixtures with serum by mixing 
numbers of drops of each When the clumps are once formed 
by a non-hemolytic serum they are stable, there is no danger that 
the amount of shakmg necessary to obtam an even suspension 
may cause an mcrease m the count of the free corpuscles 

More than 70 patients transfused by this method have been 
studied The majority of the patients had penuaous anenua, 
their cases will be discussed m a later paper Smce many 
of the patients m the Mayo Chmc come from a distance, an 
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return to their homes as soon as they are convaJesccnt| it is only 
rarely possible to study the history of a blood transfusion to its 
The average stay of patients is from two to three weeks, 
whereas six to eight weeks, and sometimes more, are needed for 
a satisfactory determination of the end pomt* The study of 
these 70 patients bears out my original findmg based on 3 cases, 
namely, that the transfused blood remains in the blood stream 
The brief abstracts of 10 protocols are given as bong more nearly 
representative of the elimination of the transfused blood than 
any outside of the piermaous anemia group 


Case L — A woman aged thirty five, whose normal weight 
was 140 pounds, and present weight 138, had been operated on 
for fibroid of the uterus. September 21, 1918, the unagglu 
tmated cells were 88,000 for each cubic millimeter, the blood 
count could not be obtamed Seven hundred cubic centimeters 
of Group IV blood were given because of severe hemoirhagc, 

.1 . . • 1 ^ ^ 


IV blood were given. 

lUdbbncUisr- Us 
pcKfcffereeeb j 

mMr trtflB. 

1918 

sKicr 

September 23 

3 800 000 

« 25 

3 720 000 

27 

4 090 000 

' 30 

October 2 

4 920 000 

4 

4 405 000 

7 

4 000 000 

10 

4 060 000 

12 

” 15 

4,250 000 

19 

4,550 000 

25 

4.109 000 

" 30 

4 302 000 

Case IL — A Group n person. 

aged thirt> two, 


UtttT 

) 412 400 


1^3 800 


870 too 
737 000 
702,900 
796.400 
299 200 
118,800 
SI 700 


tj-pe of anemia, possiblj imn — ■ 

patient’s normal weight naa 160 pounds, 

13S pounds- Octob^ I, 1918, the "d 
2.100,000. the unagglutmated cells were 1100 for each cubic 
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milluneter A transfusion was done with 500 c c. of Group IV 
blood 



Red blood-cor 

cor- 


pluda for each 

puscles for each 


cubic mlUl 

cubic niflU 

1918 

meter 

meter 

October 12 

2,820,000 

409,200 

“ 14 

2,550,000 


■■ IS 


318,000 

“ 17 

2,705,000 

390,700 

Mild attack of influenza 


'■ 21 

2,600,000 

333,700 

“ 24 

2,660,000 

367,400 

" 25 Patient sent home for two weeks 


November 9 

2,510,000 

251,020 

" 10 


260,700 

" 12 

2,105,000 

258,720 

“ 13 

2,185,000 

246,070 

A transfusion was 

done of 500 c.c, of Group IV blood 

■' 14 

2,625,000 

585,200 

" 20 

2,760,000 

517,000 


Case HI — woman aged thirty-three, with a normal weight 
of 100 pounds, rather pale and emaaated, had been given a 
diagnosis of pelvic tumor This patient was in Group H, and 
received transfusion from a Group II donor October 26, 1918j 
and a 500 c c transfusion from a Group IV donor November 
11, 1918, November 15th a subtotal abdominal hysterecton^, 
left oophorectomy, and salpingectomy were performed 6 
' •‘■'s convalescence was satisfactory 



Red blood-cor- 

Unssslutlnated cor- 


pusclca for each 
cubic mllU 

puscles for each 
cubic mini 

1918 

meter 

meter 

November 11 

4,050,000 

42,000 

“ 11 

Transfusion 


“ 11 

3,970,000 

478,000 

“ 15 

Hysterectomy 


“ 25 

4,580,000 

436,000 

" 29 

4,780,000 

385,000 

December 5 

4,770,000 

404,000 

“ 9 

4,520,000 

321,000 

■■ 11 


164,000 

'• 13 

4,650,000 

163,000 

17 

4,800,000 

132,000 
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Case IV — A woman aged forty five, whose weight was 87 
pounds, was found to have a common duct obstruction and hepa 
titis, syphihs 3 This patient was m Group II, with a coagulation 
tune of 13 December 27, 1918, a 500 c c. transfusion of Group 
IV atrated blood was administered December 28th choledo- 
chotomy and cholecystostomy were performed 



Red bkiod<tir 

UntcciQUBatcd cor* 


poadea foremeb 

poKks foreacb 


cubic mHU- 

coWcmUD* 

1918 

focter 

fortw 

December 27 

3 360 000 

154 000 

' 27 

500 cx. Group IV trantfimom 

' 27 

3 250 000 

663 000 

31 


670 000 

1919 

January 2 

3 730 000 


6 

4 030 000 

583 000 

9 

4 500 000 

687 000 

11 

4 140 000 


14 


590 000 

17 


585 000 

21 


479 000 

23 


409 000 

‘ 25 

3 940,000 

418,000 

28 

3 870 000 

519 000 

31 

4 080 000 

333 000 

February 3 

4 070 000 

177 000 


Case V — man aged thirty two, whose weight was 1 3 
PPtmds, had duodenal ulcer and chrome appendiQlis- Deo^ 
^ 23, 1918, the hemoglobm was 76 per cent, December 
> Postenor gastro-enterostom} and appendectomy 
formed followed by transfusion of Group IV atrated 1 


cubic mm* 

Drcembcr 27 Transfusion with SOO tc Group IV 


1919 

J*noar> 


7 

11 

18 


3 165 000 

4 300 000 


521 000 
551 000 


Case VT-A man aged forty two, whose ^ght ^ 
if cholocystitis, obstructive jaundice and ^htecn 

Impatient was m Group I, his coagulation tune “8 
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minutes December 30, 1918, 500 c c of atrated Group I blood 
were transfused December 13tb cboledochotomy and cholecys- 
tostomy were performed January 7, 1919, the patient had a 
hemorrhage, and transfusion was given of 500 c.c Group IV 
atrated blood A satisfactory convalescence followed 



Red blood-cor- 

UnaBglutliiated cor 


pnsdes for each 

pDsdefl for each 


cubic mffll- 

cubic mini" 

1918 

roeler 

meter 

December 30 Transfusion unth Group IV serum 


1919 

January 9 


623,000 

" 11 

3,280,000 


» 14 

568,000 

.. 

3,310,000 

563,000 

" 25 

3,760,000 


•< 27 

4,420,000 

449,000 

" 31 

3,700,000 

434,000 

February 3 

4,170,000 

334,000 

“ 6 

'■ 8 

4,200,000 

339,000 


Case VII — A woman aged thirty-two, whose weight was 133 
pounds, and m good general health, had multiple hpomas and 
ron Reckhnghausen’s disease February 25, 1919, large hpomas 
ivere removed from the left buttock and arm February 26th 
ie patient had a hemorrhage and was transfused with 500 c c 
)f Group IV atrated blood March 22d protruding internal 
lemorrhages were sutured, and March 31st multiple smaller 
1 omas were excised The patient’s convalescence was excellent 


1919 


Red blood-coi- 
pindes for each 
cable mini 
meter 


TTnnpitirtfnflted cor- 
pasclee for each 
cubic nillll- 
mefer 


February 26 Transfusion 


March 3 

2,950,000 

“ 7 

2,920,000 

“ 10 

2,940,000 

“ 18 

3,670,000 

" 21 

3,070,000 

" 24 

3,750,000 

“ 27 

4,000,000 

“ 30 

4,290,000 

Apnl 1 

4,110,000 

" 4 

4,300,000 

“ 10 

4,000,000 


759.000 

731.000 

686.000 

600,000 

553.000 

474.000 

489.000 

545.000 

242.000 

220.000 
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Red blood-cor 

Unacfilatlnated 



pusdes for each 

corpuscles 



cubic mini 

for each cubic 

Hemoglobla 

J919 

meter 

mlUimeter 

per cent 

M'i> 2 

4,590,000 

12,000 


" 2 'Innsfusion of 500 c c Group IV citrated blood 


' 2 

4,470,000 

552,000 

50 

" 4 

5,640,000 



‘ 7 

5,970,000 

495,000 


“ 14 

4,730,000 

428,000 

46 

10 

4,930,000 

466,000 


" 19 

4,550,000 

449,000 

43 

“ 19 Transfusion of 500 c 

c of Group II blood (Fig 160) 

“ 19 

5,850,000 

411,000 

52 

“ 20 

5,150,000 

380,000 


“ 22 

5.220,000 


j5 

“ 31 

5,500,000 

385,000 

61 

June 3 

5,540.000 

367,000 

56 

“ 7 

4,940,000 



" 8 

5,400 000 



• ■ 9 

5,770,000 

302,000 

70 

' 14 

5,140,000 


70 

“ 19 


407,000 


■ 23 

6,640,000 

281,000 

70 

" 28 

6,360,000 

220,000 

59 


Case IX —A man aged fifty, a farm laborer of powerful 
)uild, was examined April 1, 1919, at which time the hemoglo in 
ras 84 per cent April 10th a choledochotomy, cholecystectomy, 
nd appendectomy were performed April I7th secondary 
nenna became apparent and he was transfused with 500 c c o 
-^up IV atrated blood Apnl 29th a hermotomy was per 
■ cd, after which the patient made an uneventful recovery 



Red b!ood-cor 
pU8cl« for eflcb 
cubic mDIf 

Unagfilutinated cor* 
puicJes for each 
cubic mini* 

1919 

meter 

meter 

'tpnl 29 

4,400,000 

393,000 

May 7 

4,500,000 

331,000 

" 9 

4,670,000 

371,000 

“ 13 

362,000 

June 5 

4 830,000 

254,000 

“ 7 

5 150,000 

233,000 

“ 24 

5 580 000 

210,000 
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tWrly-three, weighing normally 12P 
emaaated, had had an abscess of the left 

Wooes in fh examination showed 

jSa? I*’'"’- 

Wood of 

P weretranafused An uneventful convalescence followed 


1919 
/one 7 
8 
16 
" 19 
25 
2« 

Julj 12i 


.Ked Uood-<isr 

IJn«chrtlati«d cor- 

Wtcietfarttch 

poadet for c«cb 

caUcmilU- 


mctCT 

tDcter 

4 930 000 

996 000 

3120 000 

600 000 

3,S30 000 

626,000 

3 670 000 

623 000 

3 450 000 

502,000 


443,000 


18000 


ji cases transfusion was done because of hemor 

ter operation. In 4 transfusion was done before opera 
^7 °° subsequent hemorrhage. In the cases m which 

usion was done after hemorrhage the imbal count of trans- 
cotpuscles, when the amount of blood given and the bod) 
^ of the patient was taken into consideration, was found to 
bi comparison with the initial counts obtained m the 4 
1*® ■which transfusion was done before operation with no 
blai?'^*^ hemorrhage. This high irutia] count is due to low 
y , I’^lume, the corpuscles of the transfused blood being less 
ihol hhan would be the case in patients with a normal 

volume^ The count falls more or less slowlv because of 
ease in blood volume, it then mav remain on a lei*el for some 
bW ^hich there will be a fall due to the elimination of 
(jjg 'Corpuscles The recovery of normal blood loltimc and 
u'°’'*c<Juent drop m the count of transfused blood is some- 
^^nsmgl) slow This, however, talbes with the findings 
of and Bock "Blood volume tests made on a number 

*3 recovenng from hemorrhage have shown that in man\ 
dilution of the blood occurs vay slowl) The prin 
count waskindlj nadeforiabi thepa!ici>t»ficfl>'w‘“™«l'“'® 
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apa] reason for this seems to be (a) an mitial lack of fluid of thi 
tissue, (b) absence of any subsequent attempt of the body t( 
make up tins fliud ” The authors ate 1 case in which th( 
patient had a blood volume of 2723 c c before transfusion and 
showed an increase in volume to only 3886 c c aght days after- 
nard, whereas for a man of 70 kilos it should be about 6000 cc 



It is obvious that with the mjection of red blood-corpuscles 
of a known number for each cubic millimeter the dilution of 
which can be detenmned after injection from the count of un- 
agglutmable corpuscles m the transfused blood, we have a method 
of estimatmg blood volume The general pnnaple of this is 
the same as that of Keith, Rountree, and Geraghty’s neutral 
red method, and of Meek and Gasser’s method with gum acacia, 
and the method as a whole is very similar to one devised by 
Todd, based on isohemolysis, which is apphcable to measurement 
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fused corpuscles m the recipient’s blood, a figure for the blood 
volume can be obtained The account of the results m general 
obtamed by this method and an estimate of its value will be 
given in a later paper Using from 7 5 to 8 5 per cent of the 
bod\ w eight as normal volume, although 7 5 per cent is probabi) 
too low, in the cases after hemorrhage in ivhich there was a 
low initial blood volume I have calculated at what date the dilu 
tion of the transfused blood-corpuscles indicated normal blood 
volume, and have assumed that an> decrease in the count of un 
agglutinable corpuscles beyond this pomt is due to a destruction 
of the transfused blood The error m this procedure hes in the 
fact that tlie transfused blood-corpuscles may have been des- 
trojmd at the same tune that thej' w ere diluted The estimated 
point at ivhich tlie blood volume becomes normal, if such is the 
case, would be reached sooner than it is in reality, but, judgmg 
from the rate of fall of the otlier curves w'hich represent the cases 
m which there was no hemorrhage and an approvimately normal 
imtial blood volume, I consider this error to be neghgible m this 
connection 

I have estimated by this plan the length of time m each case 
during which the elimination of transfused corpuscles was no 
more than 10 per cent , the length of time durmg which onh 
80 to 60 per cent of the transfused corpuscles remained, and the 
length of tune durmg w'hich only 50 to 40 per cent remained 
The results as given m Table II claim to be no more than a rough 
- summation of the precedmg curves 


Case 

So. 

Age. 

More than 90 per 
cent of transfused 
corpuscles re- 
maining 
after 

From 80 to 60 
per cent, of 
transfused cor 
puscles reniBln 
ing after 

From 50 to 40 
per cent of 
transfused cor 
puscles remain 
ing after 

1 

F 

3S 

24 days 

26 daj s 

28 dajs 

2 

F 

32 

12 

33 “ 

? 

3 

F 

32 

14 

28 " 

29 " 

4 

F 

45 

21 

32 " 

34 " 

5 

M 

32 

22+ “ 

? 

? 

6 

M 

42 

24 

32 " 

? 

7 

F 

32 

34 

35 “ 

46 " 

8 

F 

39 

17 

32 “ 

52 “ 

9 

M 

SO 

26 

35 “ 


10 

M 

33 

20+ 

30 " 
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Tht tune during which there was no considerable change m 
the curve other th^ attributable to dilution of the transfused 
corpuscles by increased blood volume ranged from fourteen to 
thirty four days, with an average of more than twentj -one days. 
The tune during which from 80 to 60 per cent, of the transfused 
Wood remained was from twenty-six to thirty-five days, with an 
average of thirty-one. The length of tune after which 50 to 
40 per cent of the transfused blood remained ranged from 
twenty-aght to fifty two days, the average would doubtless be 
found to he more than tlurty-3e\en daj's if all the curves had 
been taken for a suffiaent length of tunc. The rate at which 
transfused blood is elumnated m these lO ncarlj normal persons 
vanes considerably, but the senes is too short to give anj indi 
cation of the factors which affect this rate 
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BLOOD TRANSFUSION INDICATIONS FOR ITS USE, 
METHODS OF SELECITOG DONORS, AND A BRIEF 
CONSIDERATION OF TECHNIC 

A H. Sanfokd, M D 


Downo the last few years the transfusion of blood has 
become a very popular therapeutic measure. Simple methods 
such as the use of blood decalcified with sodium atrate, make it 
possible for anyone to learn easily the necessary technic. There 
IS perhaps a tendency at the present time, howe^er, to over- 
estimate the benefits to be denved from this procedure. Trans 
fusion should not be regarded as a form of mtravenous medica 
tion. There is a certam amount of risk to the patient that must 
be realised by the surgeon, and the indications for its use must 
be suffiaently evident to induce him to assume the responsibiht) 
of this risk. There are at least five well recogniied conditions 
m which blood transfusion has been emplojod with some degree 
of success 

1 Replacing the blood volume following hemorrhage, 
hlihtarj surgeons have performed the operation manj times for 
this purpose. If the patient is m shock, particularly if the 
systolic blood pressure is below 90, the transfusion is an emer- 
gency procedure and must be earned out with the least possible 
delaj The opportumties for applying this method m such cases 
are not met with often m avil practice. 

2 Replacing blood lost by disease, espedallj m pernicious 
anemia, the most common appbcation of the measure. IWmfred 
Ashby has shown that the red blood-corpuscle probably Uves 
longer than was formerly beheved, and that transfused blood 
may stay m the patient’s vans for a number of days, even as long 
as one month Accordingly', even the small amount of blood 
transfnsed, particularly if the patient receives two or three 

'■01. s~si Soi 
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transfusions dunng the month, may furmsh healthy corpuscles 
which will functionate m place of those that have been destroyed 
Some forms of severe secondary anemia also may be benefited by 
this form of treatment, but the question must be considered 
whether or not some other method of stimulatmg blood produc- 
tion may not be ad^^sable, even though the results will not be 
obtamed so rapidly as with the transfusion method 

3 Stimulation of the hematopoietic system, apparently an- 
other effect of blood transfusion It is undoubtedly true that 
manj'^ patients continue to improve after a senes of transfusions 
long after the temporary effect of the added blood must have 
disappeared from the circulatory system 

4 Rapid alteration of the factors of coagulation bv adding 
thromboplastic matenal This is an exceedingly important 
function In hemophiha the coagulation time and bleeding 
time may be so changed that mmor operations may be earned 
out with impumty In jaundice, m which calaum is lacking 
m the blood, m addition to the changing of the coagulation time 
by the admmistration of calcium lactate by mouth, preoperative 
transfusion safeguards the patient against the tendency to oozmg 
from small vessels which is so apt to occur 

5 The transference of antibodies from a donor supposed to 
be immime to some defimte orgamsm, a somewhat doubtful use 
for transfusion Various patients with postinfluenzal pneu- 
moma have been treated by transfusion with blood of donors 
that have recovered from this disease Our hmited experience 
with this form of treatment yielded negative results There is a 
possibihty, however, that m well-selected instances true passive 
immumty may be rapidly instituted by this form of treatment 
Transfusion has also been used m cases of general sepsis, but it is 
very doubtful whether any true benefit should be expected from 
the procedure 

The dangers of transfusions he, chiefly, in the selection of ^ 
donor In the first place, the possibflity of transmitting disease 
must be considered carefully With the possible exception o 
the use of a husband for the wife, or a wife for the husband, as a 
donor m emergenaes, no one should be used as a donor without 
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fet a serologic etammatioii of the blood for endence of 
possible, careful ph\'5ical eianuoatjon should be 
c, the person’s soaal status jndiaously considered Pro- 
donors are nsuaHv not hard to obtain. Health) boizse- 
siH "Stations are well known in the communit) in 
lire nsnaHy make eicellent donors Industnom 
^ preferably marncd and known to ha\e no bad habits mar 
®dil} found for the purpose in most conunimities, ^ a 
persons past middle life and jtiung bojs aimotis 
obtain “eass mone\-” should not be placed on the hst of pro- 
t^nal donors. There is also the posabihty of transnuttins 
'tier diseases besides se-phihs although no such authentic in 
hat-e come to our attention 

the duel concern of the stugeon should be the knowledge 
^the donor’s cotpusdes are compatible with the scram of the 
Be should be assured either b) his own ctammation 
those responsible for the selection of donors, that e 
s «ermn will not a^utmate the donors corpuscles. 
Agglutination of human corpuscles b> human «eram or iso- 
®^uimaPon is m itself a roost interesting biologic pIi<mo“ 

An of consideration on the part of am 

^ Posons mm be placed in one of four l 

or not thej harm in them ^ 

stodiM Strangdr enough aU the tancol 

be'nT^ or those we hare seen reported m die ^ 
to definjtelr grouped The phenomenon ° ^ 

of the human corpuscles br human serum 
®PAthoIogic conditions and was thought at nres-i 

to certain diseases. Landsloner was e 
Pomt out that iso-agglutination is three 

y’'®°meaon, but of a biologic diaracter He 

groups. He did not find the ‘f‘‘ 

roup Jfoss and Ottcnbcn? working jjctesbi* 

that persons can be clarified m , rcnrralb 

ofpubhcatjonand hi5 classification is ^ 

^^cnberg^s classification is practically the «amc 
n IS the Group I and vice 
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Figure 163 shows the relation of the four 
„t U.e^pa,allelo*.a. . . " 

the other three may be pomt^ out y agglutinated 

agonals The corpuscles of the vanous 
by the serums of the groups from w ^ 

Group I persons contam no 

evident by the fact that no arrows l^d ^atinated 

and all lead toward it Corpuscles of this group are aggi 



icau 

^by serums of the other three 

The serum from this group agg u group are not ag- 

other three groups, but the corpuscles of ^ are 

glutmated by the serum of any , j each other 

I reciprocal groups and from Group H ^ 

Notice that the arrows on the diago H 

Group m pomt m bo^ the serum of Group 

agglutinates the coipuscles o P coipuacles o 

m agglutinates the corpuscles of Group H 
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Groups I, n, and HI are agglutinated by the serum of Group 
IV An explanation for this phenomenon based on Landstemer’s 
hypothesis fs plausible. Landsteiner did not find Group I, the 
group in which the serum contained no agglutinins. He stated, 
however, that there are persons who have m then serum iso- 
Bggltttlnlna which he called “A ” This agglutinin m their blood 
protects their corpuscles from agglutinins of this type. Thus 
the “A” blood is protected from the “A” agglutimn m other blood 
Group “B” serum will agglutinate corpuscles of all groups ex- 
cept those containing agglutinin. The corpuscles of Group 
I^^ Landstemer’a third group, are not agglutinated because thej 
are protected by having both "A” and "B” agglutmins m the 
serum. In liLe manner Group I may be explained, smce this 
group contains no agglutinins. Corpuscles of this group ore 
ag^utinated by either "A" or “B,” or by both “A” and "B ” of 
Group IV serum 

The percentages of persons in the vanous groups are of m 
lerest Moss studied 100 persons m senes of 20 each Accord 
hig to his figures, 10 per cent, of all persons are in Group I, lO 
per cent in Group II, 7 per cent, m Group IH, and 43 per cent, 
hi Group IV Our figures are of mterest in comparison with 
Ihose of Moss. Two years ago we found, m going ova our sta 
Ihtics of a little less than 1000 persons, that 5 09 per cent of 
«n persons were m Group I, 42 42 per cent were in Group H, 

88 per cent, were m Group m, and 43 69 per cent werein Group 

^ To the present time we have made practicaHv 3000 
hgs, and our average figures are 4 5 per cent, m Group I, 

Po- cent m Group II, 8 7 per cent m Group HI, and 44 5 per 

'*nt in Group TV These figures are of mterest m 

lhat although Moss tested a comparati\-el) small number 

persons, he undoubtedly discovered the proper law o 


niping 

Methods for Determining the CompatiblUIJ of Donor’s an 
■‘^enfa Blood —The first method used for the determm ion 
lie compatibihty of a prospective donor’s corp cs or 
Ipient’s serum was a macroscopic test A corpu e 
® is made of the washed corpuscles of both donor and patient 
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The serums of both donor and patient are also used In a 
Wassennann tube 3 drops of an approximate 5 per cent sus- 
pension of ■washed corpuscles of the patient are placed ■with 9 
drops of the donor’s serum In another tube m like manner 3 
drops of the donor’s corpuscles are placed ■with 9 drops of the 
recipient’s serum They are then mcubated for two hours at 
37 5° C E^very few min utes the tubes are well shaken and are 
observed for the presence of agglutmins and for any trace of he- 
molyis The tubes should be placed m the ice-box after two hours 
and left over mght The final readmg is made the next day In 
case of emergency a report may be made ■withm a few hours, 
omittmg the over mght ice-box procedure, basmg the report 
entirely on the macroscopic appearance of the cells m the test- 
tube This IS an excellent method and is stiU employed in some 
hospitals, it IS time-consummg, however, and usually some of 
the more rapid microscopic methods are preferred A number o 
methods, diflfenng from each other only shghtly m technic, are 
reported by vanous workers 

The Brem Method of Groupmg —The Brem method is em- 
ployed at the Mayo Clime, and has been found exceedmgly 
satisfactory m our senes of cases The apparatus requir is 
a rmcroscope, hoUow ground, bangmg-drop shdes, cover shps, 
a loop of mchrome, or platmum ■wire, a few small Wassennann 
tubes, and a 2 per cent sodium citrate solution It is necessary 
to have on hand serum and fresh corpuscle suspension of ei ct 
G roup n or Group m If a large senes of tests is bemg made 
It IS always possible to have these known bloods on hand by 
keepmg the Group II and the Group IH bloods as they appear 
from day to day The corpuscle suspensions soon autolyze, 
and if it IS not possible to keep these on hand, usually some per 
son m the laboratory wdl be foimd to be m either Group or 
Group 1 1 1 , and his blood may be used for testing unknowns 
The person’s blood to be tested is obtamed by vempuncture pr^- 
erably, although enough may be collected from a stab m c 
lobe of the ear or m the thunb One or 2 c c of blood are plac 
in a dry Wassennann tube In this tube the serum separates 
from the clot either by standing or b}' centnfugmg In another 
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tube containing 1 c-c of 2 |>er < 
3 or 4 drops of blood The s 
otrated plasma is used in the tes 
slqi are placed 2 loopfuls of ‘^er 
loopful of the corpuscle suspen^jr 
drop preparation is made On 


odium atrate^ ore placed 
i 3 ion of corpu^es in this 
hont Trashing On a cot er 
, of the knoTTH group and I 
( t the unknown \ hanging 
ther com sbp are placed 2 


.-r , , / ’ ^ ^ 

^ 

iA 'V i/. : . A 

r'A ' , 4’A<’ACr , > 

r ) . s <. ■* A’ *cf ' > 
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as to bring Uie scrum and corpuscles well together If agglu 
tiruns are present, clumping will begin almost immediately The 
e\adcnce of tins may be seen with the naked eye Figures 164 
and 165 illustrate plainl\ the appearance of the blood when there 
IS no agglutination and the characteristic clumpmg of corpusdes 
when agglutination is present 



Fig 165 — Microphotograph slioning agglutination of corpuscle? 

Reference to the diagram wall make clear the deternunation 
of the group of the unknown wuth reference to the phenomenon 
of agglutmation, or the absence of this reaction m relation to 
die known serum and knowm corpuscle suspension If possible, 
t is preferable to use Group HI blood m testmg up unknowns, 
LS there are so few persons m this group that it is but seldom 
hat there is no agglubnation on either shde If the Group HI 
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serum agglutinates the unkno-s™ corpuscles it 13 erndent from the 
diagram that the unknown must be m either Group I or Group 
IT, but which of these two groups the unknown is m cannot be 
determmed until the action of the unknonm serum on the Group 
TTT corpuscles is noted If there is also agglutination of the 


Group m corpuscles by the unknown serum the unknown blood 
is m Group U, the reciprocal to Group III That is both hang- 
ing-drop preparationa present sharp agglutmations when we are 
d ealin g with reciprocal groups If the unknown serum does 
not agglutinate the Group HI corpuscles when the unknown 
corpuscles are agglutinated by the Group HI serum the unknown 
blood IS in Group L On the other hand if the Group III 
serum does not agglutinate the unknown corpuscles, the posi 
tion of the unknown is on the right hand side of the diagram 
and IS m either Group HE or Group IV Group IH blood is 


diagnosed by the fact that there is no aggluUnaUon of the 
Group in corpuscles by the unknown serum when there is no 
agglutmation of the unknown corpuscles b) the Group III 
serum That the unknown blood is m Group IH, the same 
group as the test blood, can be further proiTd b) findmg ag 
glutmation m both preparaUons when Group H blood mstcad 
of Group HI IS used for testing Group H' blood is alwa)-s 
diagnosed b> the fact that the knmvn corpuscles are agglutinated 
by the unknown serum, while the unknown corpuscles are not 
agglutmnted bj the known scrum This picture is the s^e 
whether Group HI or Group II blood is used as the *'"Own test 
blood This test maj be earned out m from ten to fifl^ 
mmutes bj usmg the centnfuge to obtain clear serum 

practical apphcation of this method IS as follows . , 

The group of the patient is determined If 
donors arTT be used their blood should be groupal and one 
selected who is in the same group as the ? 

fessional donors arc to be used, who hai-e prenouslt b«n tes ^ 
the donor of the proper group is sent to the ^ l 

the tunc the transfusion IS to be earned out The same { 

may be emplojed when a surgeon has o ' an 
fusion, by dirccUj testmg the rcapient s serum 
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g)ective donor's corpuscles, even tboiigh blood of a known group 
IS not at hand This may be qiuckly earned out by usmg two 
loopfuls of the reapient’s serum with one loopful of the donor’s 
corpuscles If there is no agglutination, the transfuaon may 
be performed even though the donor’s serum diould agglutinate 
the patient’s corpuscles, as the real danger in transfusion arising 
from mcompatibihty of donors hes solely in the action of the 
reapient’s serum on the donor’s corpuscles Referring again 
to Diagram 1, it may be detemuned readily whether or not a 
donor of a certam group may be used for a patient of a different 
group, keepmg m mmd the rule that the reapient’s serum must 
contam no agglutinin for the donor’s corpuscles It is evident, 
then, that Group I patients may have donors of any group, 
smee there is no agglutimn m their blood Group n patients 
may have donors of their own group or they may have also 
Group IV donors, as the corpuscles of other Group n or Group 
IV will not be agglutinated by Group II serum In like mann^ 
Group HI patients may have either Group IH or Group 
donors, while a Group TV patient must always have a 
of Group IV only It is also evident that persons of Group IV 
are nghtly called umversal donors, as the corpuscles of this group 
are not agglutinated by the serum of any group, and it has een 
proved by practice that donors of this group may be used wi 
impunity for persons m groups other than their own 1° 
of an emergency transfusion it is our custom always to send 
rV donors if there is not time to detenmne the group o 


patient , 

The Moss Method —Another miaoscopic method mu 
In vogue for grouping unknown persons is that ^ 

Moss The techmc is quite siinilar to the Brem me 
except that serums of Group H and Group IH mre used for tes 
mg the group of unknowns It is necessary to obtain o y ® 
corpuscle suspension of the unknown blood and to make hang 
mg-drop preparataons with both Group II and Group lH serum 
Figure 166 illustrates the reaction that occurs between the un 
known corpuscles and the known serums m each of the four 
groups If the unknown is m Group I, there wiU be agglutma 
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Group H 
OorputcXee 





Group IK 
Corpuscles 




Group 12“ 
Corpuetlee 


no o.Jglut'uuution no e^J^utlnution. 

Fig 166 — Appearance W hanlgng-drop preparation* of corpuscle lufpen 
•'On* of four different g ro u ps (Mow da**Ificatioo) used to dr*9^\-e Group H 
end Group U I »erum dried on co\*cr slip*. 
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tion on both sbdes Group II corpuscles will not be agglu 
tinated by Group II serum, but ■mil be agglutinated by Group 
HI serum Group ni corpuscles 'wiU be agglutinated by Group 
H serum and not by Group III serum, while Group IV corpusdes 
tvill not be agglutmated by either Group 11 or Group lU serum 
The chief ad'vantage m the Moss method is that Group n or 
Group HI serums may be preserved m the ice-box for a con- 
siderable length of time, while the corpuscle suspension neces- 
sary for the Brem method "will last but a few daj^s On the other 
hand, ivhen fresh blood is obtamed the Brem method gives a 
more clear-cut picture, especially m determining Group IV 
blood By the Moss method Group IV is determmed by the 
absence of agglutmation on both shdes By the Brem method 
Group IV blood is qmckly determmed by the presence of ag- 
glutination of the known corpuscle suspension by the unknown 
serum 

I have pre-viously reported a method for preservmg serums 
of known groups to be used by the Moss method m laboratories 
desirmg to start groupmg tests m which no blood of a known 
group IS at hand Serums of Group II and Group HI are 
dried on cover-slips, the quantity is very small and one or two 
loopfuls of unknoivn corpuscle suspension wiU qmckly redissolve 
the dried serum It has been found that the agglutinins are 
not affected by drymg and may be preserved thus for several 
weeks When redissolved m the atrated plasma of the un- 
kno'wn corpuscle suspension, they readily act m their ch^cter- 
istic manner, and the unkno'wn blood may be grouped according 
to 'the Moss method It was also suggested that this method 
could be employed for sendmg blood to laboratories for grouping 
On each of several clean cover-shps two loopfuls of the unknown 
serum should be placed and allowed to dry m the air The group 
of the unkno'wn serum may then be determmed by noting the 
ichou both with Group II and Group lU corpuscle suspension, 
amply reversmg the usual Moss techmc 

Smee the pubhcation of this method cover-shps have been 
lent to hundreds of laboratones From many of these I have 
lad very satisfactory reports, few complamts have been re- 
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ceived There are doubtless some difficulties, however in the 
use of serum dned on covcr-shps for determimng unknown 
groups. I am not adi-ocatmg their use as a routine procedure, 
but merely claim for it advantage in the transportation of serum 
of known group to persons at a distance who desire to start the 
group method of selectmg donors If blood of Group 11 or Group 
m IS found, tests ma> then be earned on bj athcr the Brem or 
the onginal Moss method One of the chief objections to the 
preservation of agglutuuns b> desiccation is that the preparation 
must be fresh This has recently been brought out b> Xarsner 
and Koeckert Their eipenments were chiedj of mterest m 
that dned serum after several weeks apparently acquired ag 
gluthmtmg properties of a non-specific nature Even Group 
IV corpuscles were agglutinated bv such serums when brought 
mto Eolubon. It has not been called to our attention that our 
cover shp method has presented tUs difficulty m practice, al 
though, to be sure, we have usually used oulj reccntlv dned 
serums, and probably this is a necessary precaution 

Recently we have attempted further to improve the method 
of preservation of agglutinins in serums of known groups by a 
method of complete deh>dnition. The tcchmc for this process 
was described bj Burrona and Cohn and consists, bncQj, in 
eihaustmg the air m a distilling flask bj means of a heavj sue 
bon pump and allowing the serum to enter drop bv drop into 
the partial vacuum through a drop funnel The flask is heated 
during the process to about 50° C in a water bath Beads 
should be placed m the flask to assist in removung the dned scrum 
from the walls of the flask 4 drop of serum when it enters the 
vucuum IS immcdiatclj dchvdratcd and a fine powder collects 
which maj be removed and kept indefinite!} in a scaled glass 
tube. We have found that this powder will again go mto solution 
as soon as it is mixed with normal salt soluUon, and that sucli 
dehydrated scrtim, when again m a flmd state, retains all the 
properbes of the fresh scrum as regards the presence of ag 
glutinins.* There arc, undoublcdl}, manv mteresting mvesti 

* How loon non specific osEiotiflotinp bodiei as refetrett to b) Kannrr 
wooM cfeiTlop tn serum so ciesjccalcd cannot be definileb stalfal at iWi lime 
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gallons that may be earned on by some method such as this 
mth regard to the properties of antibodies There may be very 
httle practical value in the method as just described However, 
I beheve that serums of known groups could be shipped to the 
Onent or could be preserved for matiy months by complete 
dehydration, and that this method migh t be preferable to the 
attempt to use sealed ampules of fresh serum 

Many questions arise m connection with the phenomenon 
of iso-agglutmation and the practical apphcation of the laws of 
the selection of the donor for transfusion Iso-agglutination 
IS supposed to follow mendehan law These iso-agglutinins 
are apparently true characteristics that are passed from parent 
to offspring accordmg to the same laws as other inherited char 
actensbes If both parents are m the same group, the off^nng 
would most likely be m the same group If the parents are m 
different groups, the offsprmg may be m either group, or mgh 
possibly be m neither group, as it is conceivable that a 
get his group from a grandparent rather than from ^ 
or mother, or that a new group might be formed by the co^ 
bmabon of two different groups We have seen a 
child with a Group H father and a Group HI mother bi 
this child get his Group IV charactensbes by combining Group 
rt and Group HI characteristics, or did he inhent his group 

from a Group IV grandparent? , 

Another question that is often asked is with regar 
effect of transfusion on the person’s group It is not concei 
that a donor may be affected m any way by bleedmg, nor 
it seem at aU likely that a pabent’s group is affected in any w y 
by bansfuaion There have been a few instances of 
change of group after one or two transfusions, but I beheve 
it is more plausible to think that there was some error m e ^ 
determinabon of the person’s group rather than to think a 
the mboduebon of blood of a compatible type has 
new agglutinins m the pabent’s serum, plaong him in a 
group For instance, if a Group H pabent were bansf ^ 
with Group n corpuscles, m order to change his group he mus 
acquire agglubnms for Group n corpuscles, thus placmg him m 
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Group IV \t the same time the patient own corpuscles 

Gthcr be cntneli agglutmated h\ the nt.n icglutimn {ormeu or 

lilt) ivoold namltaneousK ba\ e to acquire an immunit' 

the new ag^uUmm In this connection I might 

lict that it IS belie\ed that the phenomenon of agglutina ^ 

tloes not depend entneh on the pre^nce of ‘<»mt 

tic -^nun justihfd m diKU^sing 

S^'^hnabOit) of the corpuscles of the \anoui* groups- 
tffltion IS often called to the fact that i 
^^^’T^usclea agglutinates much more 
™ does a sugiension that has stood tor =c\cra 

the point of beginning mtol) sis jjjat m 

It Was stated some time ago CbOT' ° could al 

*™’^usions m the newborn the blood oI the mo 

^'■sbeused-withimpimitj The senes of trans m ^^^ 

however, was far too small to make tins rule a jjjterc>tin5 
tohject should be investigated further no groi^’ 

T’^^Uons may arise Are the newborn m niotherr 

^ the first few weeks are they m the In imrsUS^’^'^ 

''*eh points will probably soon be dear 
wedang m chDdren's hospitals 
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The subject of transfusion has ' jeport 1'“"' <_5K'n 
»' the Mavo dime bi Pemberton " 

^>S contains a full bibUographj of the ' ^ted ^'^"LrtTcon 
Tlie various methods that have be<m gitlcrcnt 
hme have been given tn d at the e ® ^,,1 nicd’ ^ jj,n« 
Seieral jears ago the direct v meth™' 

P’o'cd 01 the indirect methods Iher 


Tin 




vji inc inuircck 

fusions undcrfikcn bv the use of mus 1’'^ , jjpi 

tapid, provided that ’“"'’‘'Ti ncccvsarv ' 

utiUipmcnl, and goo<l change m t'’'' 

^ that there will ^ „„,,hod much i^ ^ 

tunc m the opcratio ^c f' 

of a panfbncj attention Hc< 

cloubig Tl^ y 
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whole blood, unaltered m any way, is transferred in measured 
quantities from the donor to the recipient. 

The method that has been used by Pemberton and his co- 
workers for a number of years and is still employed has proved 
to be very satisfactory in a large series of transfusions This is 
usually referred to as “liewisohn’s method”, it depends for its 
simpHaty on the use of 2 per cent, sodium atrate to decalcify 
the donor’s blood so that coagulation is prevented The tech 
nk, quoted from Pemberton’s recent article, is as foDows 

“The blood is received in a sterile graduated glass jar contain 
mg 20 C.C. of a 2 per cent sterile solution of sodium atrate at the 
bottom. Whfle the blood is runmng it is weU mued with to 
citrate solution by means of a glass rod The flow of the hi 
•hould be m a steady, contmuous stream, and when there orairs 
slowing of the stream, as is often observed with a sudden p 
m venous pressure, due either to syncope or the too mug y 
BKihed tourniquet, the needle should be immediately withdrawn 
and a dean one inserted. K the blood is allowed to flcrw m an 

unpeded stream, there will be dotting of the whole ^ ^ 
the blood coflected because of the moplent coagulative 
which have taken place in transit from the vessel to e a 
solutmn After the blood has readied the 250 « 

30 C.C. of the dtrate solution is added and the 

*mtted to flow tintil there arc 500 cc. of the mixture. , , , 

blood is desired, a suffident amount of dtrate so “bon . . 

to maintain this ratio of 024 per cent 

to the reaplent-s room or to reap.ent may 

operating room The needle is then . attached 

im'a vein, after the manner above the 

by rubber tubing to a glass irrigating j^ime 

bottom of the flask having been previouriy 

solution. The atrated blood fa then transt erred 

Fig 167.— C>o»-»ertIooofTrintrin^lo^“W'W«^^„ 

« ttraigtU intertinal needle B Introdee^B nm'etited fro® roUrog 
«p(»ncvea of the donor The vein » the tro« 

from under the rawnwla by mean* tUgnt tracn oo . /petnbert®^! 

needle. C Omnnln fntrodueed In of reof«nt 

VOL, 3 — Jt 
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and permitted to flow into the \ em of the reapient It is advis- 
able to have tlie blood run slow ly m order to guard against sud- 
denly overloadmg the nght side of the heart, and in order to 
watch for any imtow'ard effects upon the patient ” 

One of the chief advantages of this method is that smce the 
danger of coagulation has been removed there is no necessity 
for haste in the operation It is usually not necessary to cut 
down on the donor’s or patient’s veins m order to withdraw or 
mtroduce the blood Figure 167 mdicates a simple method em- 
ployed by Pemberton for immobihzmg the vem for vempuncture, 
usmg a cambnc needle 

In condudmg I would agam state that when transfusion is 
mdicated, no matter w'hat operative procedure is the method of 
choice, the chief pomt of consideration is the selection of a donor, 
who, above all else, must be of the group whose corpuscles are 
compatible with the reapient’s serum 
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CLINIC OF DR JOHN H STOKES 


1 A Case of Early Lepra. 

2 Solitary Cutaneona Nodoler Recurrences as Alda In the 

Diagnosis of Obscure Visceral Syphilis 

3 Three Cases mastrating the Diagnosis and Treatment of 

Syphilitic Involvement of the Nervons System. 

4 . The Etiologlc Analysts of a Chronic Urticaria Following 
Influenza Vaccination. 

5 Interstitial Keratitis in HeredosyphiUs Followtng Influenza, 

with Comment on Treatment, 

6 The Protection of the Kidney in Intensive Antlsyphilltlc 

Treatment, with Special Reference to the Influence of 
Dental Focal Infections 

CASE I (zaszM) 

I WANT to open my dime b> presentmg to you in a retro- 
spect, illustrated by the patient before you, 4 cases which hai'c 
passed through this ciinic since 1916 Mile Saras came to the 
clinic to secure rehef from pam m the legs, a lame bad and a 
sore throat of nearly one year’s duration The resemblance of 
these complaints to those frequently made by syphflitics is ap- 
parent enough. It needed only three successii-e posiUie M as- 
sermann reactions to convmce a former medical attendant t at 
arsphenamine treatment was m order Seven intrai^ous in 
jectlons of the drug failed to reheve the symptoms ^ J ' 
fore the patient appeared at the chnlc a nodule had b^ ei 
from the right hand and he had been told that he a mi 

cell sarcoma , 

On objecUi-e ezamlnation, from the standpoint of the -e 
this patient presented somewhat vanegated 

as follows 

Moderate pyorrhea 
Tonsils small and septic 
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Atrophic rhinitis 
Testicles enlarged and hard 
Incomplete right direct mgumal hernia 
A well-marked general ademtis with glands the size of a 
robm’s egg m the left axilla (side from which the supposed sar- 
comatous nodule was removed) 

Radiogram shows what appears to be a tuberculosis of the 
left apex 

Spastic stiffness of gait apparently due to lumbar pain 
Cardiovascular and renal sj'stems negative 
Inemtably the next step m the exammation of such a case 
might seem to be the removal of an axillary gland to settle the 
question of metastatic mahgnancy suggested by the nodule on 
the hand as against tuberculosis suggested by the a:-ray findings 
m the chest Pathologic exammations of the excised glands 
seemed to establish the diagnosis of a glandular tuberculosis 
The glands exhibited an epithehoid hj^perplasia with caseation 
necrosis and giant-cell formation The epithehoid hyperplasia 
seemed rather diffuse for a typical tuberculosis, but this point 
alone was hardly enough to force a modification of the patho- 
logic diagnosis 

At this pomt m his exammation it was noticed that the 
patient presented scattered papules of a pinkish or purphsh 
color over the forearms The emphasis this department is m 
the habit of placmg on assoaation of certain cutaneous manifes- 
tations (tubercuhds) with tuberculous glands, and the favorable 
response of such cases to arsphenamme, led to the referrmg of 
the patient to us 

In revievmig the dermatologic exammation I would bke to 
give you first of all the impression spioken of m slang terms as 
the “hunch” or mstmctive reaction aroused by the facies and 
general make-up of this patient (Fig 168) He is a foreigner, 
evidently a Greek His gait has a distinctly shambhng quabty, 
as of one who, though entirely oriented as r^ards his sense of 
motion and position, does not quite feel the substance on which 
he walks His hands are a httle large, a httle blue, a httle 
pudgy The face exhibits a pigmentation more ohve than 
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even his race would jusUf> The e\cbrou-s beetle shghU\ 
there is a distinct loss ot hair on the outer haK es. His v-oice 
IS husVi he snuffles persistentls On stripping hun we find 
in addition to the rather nondescript macules and papules of 
his eruption, the scars of large destnictiic lesions otcr the 
hnces The patient explains these bj sanng that when he had 



Fig 16S — Faacs of carl> lepra \oir Ma iKtunR hhghtlj anxious ex 

pmsion the thinning of the hair an«{ the outer lul\e of the and the 

mattered papule* about the forehead The left t.ln't.V. contains a brg<' [ul 
pable, but not Mnblc tumor hV,c mafi. 'ni»*rr 1 * a acatnaal xteno-u of the 
lar>Tix- \\a<®ennann positixx 


rhcumalii^m he put hot bricks to ^u^ kncc> inrl humc<i them be 
Fore he rcilized tvhat had happened 

The search for firm flesh\ notfultN in the fare ivhidi should 
alwaj^s be made in the prc<K:ncc oi ‘■uch finding'' a* thc^t is uith 
3ut result in l\\\^ case Diffuse Mohciou^ ^hghtK mtiUratixi 
plaques ma\ be recognized, hov^c\Lr b\ 1 Irvn-tcr*^ hght in 
die integument o\cr the buttocks and the \iapulLa on the arms 
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and trunk have the distinct firm induration which suggests 
granulomatous infiltration 

Three more moves establish the diagnosis The ulnar nerve, 
palpated as it crosses the olecranon process of the ulna, is hard, 
somewhat nodular, practically painless, and as large as a small 


lead pencil On instructing the patient to close his eyes a pm 
test quickly establishes the presence of urregular islands of al- 
jnost total anesthesia on the extremities It may be accepted 
as axiomatic tliat to burn tlie knees of a normal person not under 
anesthesia carmot be done mthout a struggle The 
man is as kmd to his knees and shins as a bear to his nose. e 

third move clinches a diagnosis already all but established e 

patient’s nasal secretions contain manj' leukocytes withm w ose 
cytoplasm may'' be found the typical aad-fast BactUits ep^ 
Two points need primary emphasis here The fai onte m 
of lepra is under the guise of lues Lepers are not mfrequm y 
Wassemiann positive on the blood, whether from coma en 
syphilis or some peculiarity^ of the disease it is diffic t to say 
Two of the four lepers in our group have had positive assa 
mann reactions m the dime and tliree of them had been ea 
for syphihs The potential resemblances to tuberculosis ^ 
less conspicuous In this case the pathology' of the e. 
gland inevitably suggested tuberculosis Unfortimat y, 
fixation method used interfered mth proper staimng or aa 
fast bacilli That the diagnosis m this case was ultima 
made by a dermatologist does not mean that the diagnosis ^ 
early lepra is not a problem in otolaryngology, neurology, 
mtemal medicme I^diile lepra is by no means a common 
ease, there can be no question that it frequently passes unsuspeara 
through offices and dimes Recogmtion of late lepra s 
no particular skill A dassical leonme facies, extensive 
tion, advanced syrmgomyehc changes, and mvolvement o 
bones usually suggest the diagnosis at once The recogni o 
of early lepra, on the other hand, depends on less tangib e 
It is an urgent duty to recognize early lepra because o 
improved therapeutic outlook for the disease made possi e 
recent modifications of chauhnoogra oil therapy Its ear y rec 
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ogmuon may be facibtated by a certain alert suspiciousness 
oi mmd and a “huneb" or intuitive impression, the visual ele- 
ments of which I have tried to define m pictunng this case 
Shambling gait and pudgy svnngomye’ hands the slight 
thickening of the brows even without t 1 able nodule forma- 
tion, the thinning of the outer haU of 1 . ebrows.c^g,^m 

the larynx that comport with lat > > uitous rather than 
^irrysyphihs,apalpabl>enlar . m.tive ulnar nciwe 

Xds of Iisthesia that mav I I ' b> five m.^es 
isiouui t Ijui T lod a HOndcscnpt 

work with a pm pomt, the r«.d 

papular eruption, demand a n, ^ 

6 lepers seen m the chmc su. 1 


tabhshed the diagnosis throu 
fast muacellular orgamsra 
diagnostic test would prove ' 
scure pseudoluetic and pseu" 


thi luidinc m the tvpunl acid- 
, ,r J !i Vii in of this simple 
,1 lull .n n«rc than one oh 
I 1 juiiiiv 


u I hk r'lnie to me 
I shall present this paticni i '■ ^ ^ undergo 

She accompanied her husband v ‘ ^ 

examination for supposed nu 'U I’ ' „hi‘hewa5 

It occurred to her that she mig tamed 1° 

occasioiiall> more short of bi u , j ,t, a par 

jusUf> Her verv obvious go. u . ot her ia>e 

ticularl) searching e^arainalion an lirnutnlogi-i mr 

was many hours old she was ^ vwc ^ ^ In 

an opuuon ns to the treatment o w unvarvin- 

spitcof thcfactthatitwasreprcrtm.’! ^ 

custom of die dcrmatolo^ cm ^ ^ l,tr hit 

j. 


forearm sajang that that w as all thac ^ 

thcforearm.andcncountcrcdonconhcmo 

tions of the dermatologist to g. pf t 

This patient presents a deren fam '' 

left forearm from the ilbo« to c .mallcsl cl ^ 

visible atrophic patches of v^o ^ 

original Ic-ions wore spbtpcn'«c.l P P 
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faiATi color and of a peculiar “deep” or infiltrated feel (Fig 169) 
The most striking lesion was the semicircular crescentic ndge 
mth the convexity upw ard Avhich hes on the outer antenor aspect 
of tlie forearm at the site of the crescentic scar-like atrophy 
just below the flexure of the elbow I want particularly to 
direct your attention to the origmal charactenstics of this lesion, 
now no longer apparent, to its deep palpable induration, suggest- 
ing that it, like an iceberg, nas nine-tenths below and one-tenth 
above the surface, to its indolently inflammators" character, to 
the shghtly translucent faun to brown-red sheen, and to the 



Fig 169 — The crescentic and papular, infiltrated lesions of Case 11 
solitary cutaneous nodular syphilitic recurrence Blood VVassemiann re- 
peatedly negative, spinal fluid negative, but with beginning aortitis 


famt suggestion of crmklmg (atrophy) at the tips and along the 
convexity of the crescent This lesion in itseli constituted a 
diagnosis, and was properly a foundation for at least the gravest 
suspiaons Allow me to impress upon you the fact that there 
is no more serious error possible in dermatologic diagnosis than 
to make hght of an mdurated, arciform, or crescentic lesion 
Indurated crescentic lesions, ulcerative or non-ulceratixe, are, 
figuratively speakmg, the signet rmgs of lues If they present 
evidence of penpheral extension with agarette paper atrophy 
due to the destruction of the elastica of the cutis m their wake, 
they are doubly suspicious It is at least permissible to suspect 
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them of being granulomatous From the famihar diagnostic 
resort of mopcnence, “ rmg worm ” such lesions arc to be distm- 
guished by the absence of peripheral veaculabon and pustula 
tion. Erythematous lupus on the face occasionally mimics these 
lesions, although it is usually more dcfinitclj annular or rmg- 
shaped m configuration and symmetric m distribution. Lupus 
erythematosus, moreover, is always accompanied bj the basic 
structural changes of patulous folhcles follicular epithelial plug 
ging, m addition to the alroph> 

Without fatiguing you too much with the mmutia; of dif 
ferential diagnosis, for the recognition of these lesions is to some 
extent a matter of instmct, I want to recount to juu the sub 
sequent history of this cose 

In her preliminary c-xamination the patient was described 
as a woman of robust health slightl> overweight with a blood 
pressure of 146/78, defimte pyorrhea, many filled and crowned 
teeth, normal unne and an accentuated cardiac second sound 
She had been married twenty three vears, had no children and 
had sustained two raiscamages one of them mduced The 
aggregate of her complaints gate a confused neurasthenic im 
prcssion — throbbing at the back of the neck a sense of lightness 
m the chest on e.xertion sometimes amounting almost to a 
pam, a sense of constriction in the throat alight hcadadic, «hght 
shortness of breath, and a fcchng of cold and numimess m the 
arms The Wassermann on the blood was ncgatise \Vc will 
now excuse the patient from the room 

The dermatologist ungraciously insisted that this patient 
has lues m bold defiance of the negitisc Wnssermnnn He in 
sisted upon a combmed pros ocnlivc Wassermann and therapeutic 
test Seven consecutive Wa-ssermanns followang a small in 
jection of arsphcnaminc were ns negative ns the first, but the be- 
havior of tlie lesion gave the clue to the situation On the 
eighth day following the small injcclfon of 3 dg of arsphcnaminc 
the “ecaemn” of the forearm including the crescentic lesion )w- 
viously discussed, had proclically disnppearol 

Following the very prompt therapeutic cllecl on the ^ 
lesions the patient was asked to enlighten me on one 
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tails of her previous life on which no history had been obtained 
When she was told that there was very httle doubt that syphfc 
was the condition underlying both the skin trouble and the 
trouble m the chest she admitted antemantal exposure at the 
age of eighteen An internist was agam called in consultation, 
and, whether from the hghtmg up process induced by the 
previous arsphenamme mjection or because suspicion was now 
definitely focused on a particular point, a low reverberMt 
systohc murmur, not transmitted, could now be 
forticarea The mt^t comments 

retrosternal pam, makes aortitis quite de^te ^ 

later a systohc murmur transmitted to the cam 
recognised A markedly retarded reaction of 
hght was noted, but the exammation of the spinal fim yi 

“Th^rLtrates the diagnostic value of a .h^^late 
cutaneous recurrence m the skm as a clue 
obscure syphilis Palmar syphihds of this ^ ^ 
frequently been Wassermann negative by a wi^a 
m our expenence, and the diagnosis has „pnnann can 

by other means Occasionally the negative so-called 

be reactivated by a provocative proc ur^ *0 the focal 
Jansh-Herxheimer reaction m the ^ 

flare-up of a tuberculous lesion on the mjection 0 
frequently a matenal diagnostic aid A (joobt- 

against protracted therapeutic tests with arsp -toses may 

M skm lesions, smce a vanety of non-specific J J 

show a favorable response to the prolonged up 

arsemcal compound If a lesion of this type as ^ ^ 
and then almost vanished withm eight or ^e ays 
dose of arsphenamme, I begm to suspect the esion 

^^^o thmgs the mtemist can profitably 
matologist first, never to imderestimate m ura 0 , 
and scarrmg assoaated with a cutaneous lesion, 
to feel a sudden wave of suspiaon sweep over a 
of an arciform or crescentic configuration In ose 
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Wassennami role-of-thraib diniaans it is at times ^colt to 
persuade an aaininer that the chmcal syphilolog> o 0 er 
stai dominates the Bordet-Gengou phenomenon. 

CASE in pMtSO) 

I am going to present to you in rapid suo^on 3 paM 
plaang on the blackboard behind them as thty “ “ 

"f the examination of thdr spinal fluid, to iUustrate the 

discussion of their cases when they leavt rl.mc 

^ patient, who m ,tSu^ tneatus 

with a diagnosis of carcinoma. Thelesio 

emoma It was at the time of hn ^ of a firm erosion 
mately of four weeks’ dnratiom “ evidenU) to judge 
apparently on the lower hp of t^ m 

from palpation, extending “P^ a dairt> discharge, 

posed portion of the erosion ^ j. hemorrhagic border 

and presented a fairly clean base and numbers in the 

The Spirochata palMa was identined hilateral mgumal 

discharge. There was a marked about the mouth 

adenopathy, but no signs of muwus jyggjst a secondan 
or gemtaha, nor was there was posiU\-c, m 

eruption. The blood Wassennann, ho 

dicatmg that the infection had the dart-field 

Should the Wassennann test haiT P 
examination in this case? In g*d ’ , g ^5 Jong as two 

can often be identified as syphiUtic b? 

weeks before the Wassennann be<^ Vi s-ssermann 

In a lesion of this duration, ^ manifestation? 1“ 
why does the patient not show absent osttIoo 

om cxpencnce the sccondarj emp ^ ^th ob<urc u 

or ignored in as high “ ^ P*^ on iotens't 
This patient was placed at on« on in ^ 

and mercurial therapy ejection 'he resrou ^ 

of ataphenarame. To the thirf , derroiuti^ 

combmation of thorough aiKa*"^ 
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the skin was restored to normal, daily intramuscular injections of 
mercury succiiurmd were begun, and the arsphenamme resumed 
Her tolerance was so far unproved that after fifty-two days of 
this therapy all gross evidence of her infection had disappeared 
Her Wassermann had been negative smce the third injecbon of 
arsphenamme On her insistence, we prepared to discharge her 
to the care of her home physiaan, with instructions that her 
mercunahzation should be contmued and that her arsphenamme 
should be resumed after a rest period of one month It is an 
estabhshed practice of this service, however, that no pnmary 
or secondary stage infection, regardless of the blood Wasser- 
mann, shall be placed on a rest penod without an examination 
of the spmal fluid Such an examination performed on this 
patient disclosed a Wassermann negative with 0 3 and 0 4 c c., 
Nonne positive, 102 small lymphocytes, and a negative gold 
sol test A lymphocytosis of this type m the presence of a luetic 
infection can only mean a marked meningeal involvement 

Certam important considerations hmge on this findmg 

1 This patient’s infection had, m spite of the absence of 
secondaries, mvolved the nervous system Involvement of the 
central nervous system m what seems to be the pnmary or 
localized stage of syphihtic infection is by no means uncommon. 

2 This mvolvement had occurred m spite of mtensive modem 
treatment and illustrates how impossible it is to predict the re- 
action of the soil on which the SpirocJtceta- pallida is implanted 
A neuroreceptive type of patient may, for unknown reasons, 
develop the most alanmng of locahzatioiis where an unreceptive 
mdividual is imaffected Had this patient been discharged from 
observation, as is so frequently the practice, without an ex- 
armnation of her spinal fluid, and on the basis of an easily 
obtamed negative Wassermann m the supposed pnmary stage of 
infection, she would have been a promismg candidate for the 
unfortunate type of acadent called a neurorecurrence 

Is it reasonable to assume that an inadequate therapy is 
responsible for the condition of the nervous system? The same 
therapy apphed systematically to a large number of cases has 
yielded, on the whole, highly satisfactory results It is not im- 
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possible, however, that this patient is infected with an organism 
presenting a high resistance to arsenic therapy 

Is there no other means than a spinal puncture of recognizing 
a situation of this sort m time to prevent unfortunate complica- 
tions? There is not- An extensive degree of involvement of 
the nervous system m early syphilis may be present m the com- 
plete absence of neurologic signs and objective 63Tnptoms, 

This patient was placed at once on massive therapy Smce 
we knew from her previous cutaneous reactions that she had 
only a limited tolerance of arsphenamine, a resort to an enUrelj 
different method was necessary She was placed at once on 
double the average adult dose of mercurial omtmcnt, by inunc 


I CIM ta». 



Fig 170 — Tratratnt chart of Caac III Tha patlch' «va (0 hart been 

tTttcfaarged for home treatment when a loatine apnal puncture Ma> 15 1010 

ihowed a high grade of central oervona aiatero inroiremeot. Improvement 
under therapy la ahoam b> the aubaequent eaarofnation- 


tion, and m thirty-onc days received intrav cnoudj 6725 gr of 
sodium lodid (an average of 217 gr a dav) combined with 450 
gr a da> bj mouth The response of her nervous system to 
this therapy is indicated in Fig 170 Thirty nine days after 
our discovery of the meningeal involvement the paUcnl’s spinal 
fluid was norma] While it is conccivabJe that a spontaneous 
resolution mi^t have occurred, it seems m the highest degree 
improbable. 

In cases of this type tome authonlics vngorouslv commend the 
mtraspinal use ot anphcnaminc I have not, personally, been 
able to escape the feclmg that to depend on intraspmal thrmp) 
in such cases is to lose sight of the whole in contemplation of ihe 
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part Syphilis at this stage of the individual infection, regardless 
of Wassennann and physical findings, involves the entire body 
The intensity of the average Svaft-EIhs treatment, so far as the 
body as a whole is concerned, is low It is primarily a localizmg 
method A large proportion of central nervous system involve- 
ment m early syphihs will yield to mtensive general methods, 
to the advantage of the patient as a whole Such methods should 
not be hghtly discarded, nor should we be driven m a pamc to 
mtraspmal therapy on the first sign of cerebrospmal mvolvement 
When mtensive general therapy fails m a properly controlled 
case there is still time to resort to the localizmg measures of in- 
traspmal treatment (Fig 170) 

CASE IV (224251) 

This gentleman's condition on first exammation was the re- 
sult of a failure adequately to treat by standard methods and 
adequately to control the results m an infection of the same type 
as that of the precedmg patient Six months ago this patient 
developed a lesion on the hp which was misinterpreted and 
subjected to desultory local treatment After the lesion had 
been present six weeks a secondary eruption appeared which 
was recognized, and the patient received three injections of 
arsphenamme and ten mjections of mercury sahcylate The 
eruption and the primary lesion promptly disappeared After the 
discontmuance of treatment (whether on the patient's option or 
his physiaan's does not appear) he received a jolt while nding, 
and almost immediately thereafter developed nausea, vomiting, 
severe headache, and rapidly failmg vision 

General clmical exammation disclosed a somewhat anemic 
man, shghtly underweight, with a negative blood Wassennann, 
and a severe neuroretmitis recognized by ophthalmoscopic ez- 
ammation Examination of the giinal flmd disclosed a positive 
Wassennann on four concentrations, negative Nonne, and 106 
small lymphocytes In a senes of seven blood Wassennanns 
foUowmg the jSrst arsphenamme mjection two rqiorts were 
strongly positive (provocative effect?) 

This is a classical example of the so-called neurorecidive 
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Has arsphenanune received an adequate try-out in this patient 
or has its abandonment been forced by a todc reaction? Cer- 
tainly not. Three injections m a fully developed secondary 
case can only be construed as the mere beginning of systematic 
treatment. To a case of this type it is permissible to apply 
the maxim, “The remedy for insufficient salvarsan is more sal 
varsan ” The symptomatic response m this case ivas immediate 
and gratifymg \T310n improved, the patient regained strength 
and -weight, and returned to work, contmmng his therapy by 
inunctioiis and arsphenamine The second spuial fluid examina- 
tion mode four months after the first yielded a completelj nega 


TKU «. M«» 



Fig 171 —Treatment chart of Ca»e IV a typical Dturort^unrence, the 
result of loefBocnt early treatment The first tpJnal fluid examlnatton Mareh 
18, 1918, was tnkftn treatment m the clinic was begun. Note the satis* 
factory response under routine roeasarestidthout the me of Intra^tal therapy 

tivc result, ■which was confirmed b> a negnUtT one jear later 
During this time the patient reccncd aghtcen arsphenanune 
injections, dghiy inunctions, and mneteen injections of mercury 
succinimid intramuscularlj There has been no need to resort 
to iniraspinal medication 

Is It m\*anabl> safe to institute arsphenamine lhcnip> without 
mercurial preparation in patients exhibiting acute meningeal 
in\*ol\ cmcnl? It is noL It is n safer plan in general to precede 
arsphenanune a week of treatment with inlramuscuhr in 
jeetions of a soluble mcrcur> salt 

Is the ncurorctimtis a contraindication to the use of a sup* 
po«ed ncurotropic drug such as arsphenamine? Incur expenenre 
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it IS not The neurotropic properties of arsphenarmne are more 
conspicuous in theory than in practice 

Was the jolt or jar which the patient received a predisposing 
cause of his neurorecurrence? In thiR case probably not. The 
influence of factors reducing general or local resistance of tissues 
to syphihtic changes is, however, very great It is not uncommon 
in my e.vpenence to find examples of the onset of acute cerebro-' 
spmal symptoms m tabes, for example, dating from overstram, 
from blows on the back, from falls, from heavy hfting, from m- 
dustnal acadents, and from mtercurrent infections 

Is It possible m early syphihs to have a negative blood Was- 
sermaim ivith positive findin gs on the cerebrognnal fluid? I be- 
heve that it is, and it is tbis behef which leads me to insist that 
no patient with a primary or secondary case shall be long under 
my care or discharged from my immediate observation, even 
when Wassermann negative, without a careful study of the spmal 
flmd (Fig 171) 

CASE V (227053) 

Mr R came to the dime with a history of primary lesion 
three and one-half years ago He apparentlyhad had no secondary 
eruption, but his treatment was begun at a time which would 
leave httle doubt that his infection had generalized He re- 
ceived m two years twenty-three mjections of arsphenamine in 
courses of five mjectioiis each and mercury sahcylate mtramus- 
cularly once a week, never less than twelve mjections to the 
course, practically contmuously du ring the time he was receiving 
his arsphenamme Although the patient had no symptoms to 
complam of when he presented himself here, he was skeptical 
about his cure, although he had been assured by his physician 
^that everjrtimig demanded by modern practice had been done 
■d that he was well A prehmmaxy Wassermann test was 
f^ative In a provocative senes of seven tests, however, two 
strong positive and three weak positive reactions were obtained 
A gnnal flmd exammation was then performed and a positive 
Wassermann, positive Nonne, and a cell count of 71 lymphocytes 
obtamed, with a gold sol test of 4333320000 A neurologic 
exammation was then requested, and although the neurologist 
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was advised as to the findings, practically no other objective 
evidence of inv olvement of the nervous sj stem could be identified 
The Achilles and patellar reflexes were shghtl) accentuated 
The patient was placed on intensixc treatment with spinal 
drainage in amounts varjang from 20 to 40 c c. follonmg each 
injection of arsphenamine The successive fluid findings laned 
considenbly, as shon-n m Fig 172, but there was no evidence 
of rapid serologic improvement. The patient was discharged 
at the end of his first course of treatment to receive mtraspmal 
mjections b\ the Swift-EUis method elsewhere 



Fig ITl — Treatment chart of Cose V a patient who before his appear 
ance m the chmc had received three i-eare of staodanJ intensive intravenous 
and intramnscular therapy Note the high grade of cerebraJ spfnal fnvefve- 
ment In n supposedly cured case and the comparative!! slight response to six 
■vreehs cl letenslve shempy 

What docs this third case teach u..? First of all it leaches that 
there is the vndcst sanation m the sjstcmic re-ponsc of different 
patients to sodnllcd modem treatment This patient had re 
ccivcd xihat might in general be called modem trcitmcnt dc 
Uvered b) rulcKif thumb At its termination he presents in 
stead of the cxpcclcd cure, serologic findings highla suggesUse 
of a general paresis The paretic mne gold sol cure c, while not 
conclusive caadcncc of this tsTie of parenclia matous degeneration, 
cannot bo lightlv disregarded \ further tnal of intensive 
thcrapj reinforcerl liv spinal drainage failed to produce anv sus 
tamed resjionse Tlic failure of three jears of a standardued 
roulmc procedure to cure this patient uv the best imaginable 11 
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lustration of the foil} of rash generalizations on the curabihty 
0 sjqshihs WQieUicr this man has a predisposed ner\'0us 
s} stem, a ncurotropic strain of infecting organism, or an mfeePon 
that IS both arsenic and mercury fast, if such exists, does not m- 
^ahdatc the practical maxim that the cure of syphihs, while 
possible IS not predicatable, and that any one of the three fac- 



Fie 173 Tre-itment chart of a patient subjected to massne treatment 
with arsphenamme, mercunal inunctions, and the lodids Note the rapidl) 
unfavorable progress under arsphenamme up to November 20, 1919, and the 
steady improvement under massive inunctions and huge doses of lodids The 
patient is non m excellent health and apparently norma! Infection of nine 
years duration 

tors of soil, orgaiusm, and treatment may donimate even a favor- 
able combmation of the other two 

I Is this patient inevitably destmed for paresis, and if so, why 
IS he so completely free from all symptoms at this time? Solo- 
mon, Fordyce, and others have called attention to a type of 
case which, while presentmg the serology of paresis, none the 
ess lacks its chmeal signs To this tyipe Solomon gives the 
name parests sine parest Is it possible to predict from serologic 
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findmgs alone the extent of or ouUooL for parenchymatous de 
generaUon in given cases? In general, I think not Thaapy 
and tune must be the courts of last resort There can be no 
greater mistake than to consign ever) svphilitic with mental 
symptoms and every patient with a paretic gold sol curve to 


hmbo 

Is spmal dramage an espcaall) effectir e method of treatmg 
s)-philis of the nervous s)’stem? In a fairly extended tnal I 
have not been comanced that it accomplishes anyt h i n g distmc 


ti\e tor the patient 

The possibihties of areall) massirctherap) m cases presenting 
an initial unfavorable outlook arc well illustrated by Fig 173 


t. ua >«4m 



Hg 1/4 — Chart of Q with luct of »c\Tn months dorat ton, whose 

spinal Dukl findings is*cre practicall) reduced to normal b> six mt^a^’enou8 
Injections of arsphcnamlnc and eight intramuscular injections of mcrcurj auc- 
cinimid Spinal drainage was done twice spinal Duid was normal four months 
later 


(Case 216746) This chart m parUcular illustrates a pomt which 
the thcor) of drug fast spwochctal strains supports, and which 
1 bclicrc mi experience exempbfies, narneli that if a paUent 
fails to progress or progresses unfai-orabh under arsphenanune, 
an abrupt change to huge inunctions and enormous doses of the 
lodids giien mlmvenoush, bi mouth and b) rectum, wall oc- 
casionaU) accomplish most surprismg results Patients with 
what s^ to the gravest forms of serologic pathologj m the 
spmal fluid will sometimes respond b) serologic cure under as 
little as SIX mtraa-enous mjcctions of arsphenamine and eight of 

^Itamuscularl) -Figs 174 
(Case 266181), 1 m (Case 239513), 176 (Case 232210) Others m 
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spite of the invoking of the uttermost resort in systemic and 
intraspmal therapy, vail progress to a fatal termination Be- 
tween the t\\ 0 there lies a large body of patients in various stages 
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Fig 17S — Spinal fluid of a supposed taboparesis with neurologic findings 
of tabes dorsalis Spinal fluid reduced to normal by six intravenous injec 
tions of arsplienamme and seventeen of mercury succmimid intramuscularly 
The spmal fluid was still normal six months after the second examination 
Interim treatment, fifty inunctions 

of the disease who, m the presence or absence of neurologic 
findin g*;^ present serologic evidence of central nervous system 
involvement Systematic mvestigation of the spmal flmd at 
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Fig 176 — Patient with tabes dorsalis confirmed by neurologic 
tibial periostitis Spmal fluid reduced to normal by six injections of arsp eia 
mine and fifty-two mercunai inunctions Such effects as these are not to 
regarded as evidence of permanent cure 

every stage of the disease will detect them Massive and per- 
sistent therapy will often reduce to normal what at the outset 
seemed to be a hopeless picture 
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CASE VI (26937)) 

I want you to have a few moments’ rehef from the pro- 
tracted discusaoii of syphflis, and for that reason I am prcsentmg 
to you an almost painfully ample case. Mrs. Cohen, as you see, 
is a patient who appreaates the good things of life, a lady of 
genial temperament and libera] table habits The pleasure of 
hving received a sharp setbach for Mrs. Cohen about three 
months ago, at which time she was given a senes of three sub- 
cutaneous injections of mned vaccme as a prophylactic against 
influemta. Smce that tune she has had repeated attacks of 
hives and, m fact, of late has not been free from lesions at any 
tune of day or lught Her eramination describes her as a seem- 
ingly robust Jewish woman, decidedly overweight for her height 
(5 ft. SJ in., 1901 lbs.), with a well-defined seborrheic dermatitis 
of the scalp and a seborrhea abont the aim nasa. Scattered over 
the upper extremities, trunk, and lower eitrenupes are ahont 
three doien pmkish papules, typically urticaria] m type Xfc« 
patient evidently exercises considerable self-control Wlaap fresa 
scralchmg, and there is accordingly a surpnsingiy small amass: 
of secondary factiUol dermatitis Most of the teeth hr-e been 


removed, and those remaining exhibit considerable pyorrisi tsd 
are evidently dentahzed A radiogram of the teeth tfowed 
three to be apically infected The tonrifa art nedt-alej^ es- 
larged, but not grossly septia The inlermrt'f ezxramrr H 


this patient unearthed a history 0 / atticis of right upper iSA"n- 
inal pain suggesting gall-stones, but "not nnyng trte.” fjje 
patient has sustamed a pelvic operation wnh th- natc. e r/ „h, Jj 
she IS not exactly acquainted, but whfch appareitlr carted Ih- 
f vrihm a jeer arv^ wat accer panled 

b> a sm furtlier inaense in 

We have then before us a patient rio he- lert 

mticaim to be to prophylactic cnoxoni c' feduLra va^ 
emt It IS a first pnnopie m the T 

dermatosis to endeavor to serarate tlf tC i r ^ 
groups. He elemenu oTlW 
careful general exammaUen ami 
.00 
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m this case may be enumerated as foUows, although not neces- 
saxily m the order of their importance 

_ 'Predisposmg Causes. — 1 Overweight, the patient has gained 
from 117 at mamage to 200 pounds at the onset of her derma' 
tosis 

2 Overeatmg 

3 A diet markedly overbalanced in the direction of carbo- 
hydrate intake 

4 Race In my experience Jews are disbnctly predisposed 
to so-called neurotic and vasomotor types of dermatoses 

5 Focal infection— teeth 

6 Endocnne factor? The ovaries have been removed 

7 An mhented unstable mechanism — a sister, for example, 
developed asthma followmg pneumoma. 

Excitmg Cause — ^Foreign protem — ^vaccme by subcutaneous 
mjection 

Cases of this type are not to be confounded with lifelong 
idios3mcrasies for proteins The instnimentahty of the vaccine 
I beheve m this case to be fortuitous It is conceivable that 
some other more trivial exatmg cause might have served as a 
puU on the tngger to discharge this load of predisposing causes 
With abundant opportumty to watch the effects of prophylactic 
mjection against influenza I have seen large numbers of patients 
who, lacking the predisposmg causes, have not found vaccme 
an excitmg cause There can be no escapmg the fact, however, 
that m isolated instances prophylactic vaccmation agamst 
influenza has served as the exatmg cause of eczematoid derma- 
titis and urticana The vaccme and, mdeed, the influenzal m- 
fection itself unquestionably alter the reactivity of the skm, 
and m all probabflity of all tissues of the body to mternal and 
Lemal sources of irritation This patient's urticaria, then, is 
m be treated not by lamentmg the exatmg cause which is now 
leyond reach, or by a mere resort to antipruritics, but by sys- 
ematically eradicating the predisposmg causes which are respon- 
ible for the existence of the process Critical comment on one 
r two of the predi^osmg causes is of mterest 
In many men and women passmg forty we see the develop- 
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ment of a cutaneous syndrome the hypothetic basis of which 13 
the excess of mtake over eUmination. Examination of these 
patients not infrequently discloses the beginnings of nephntis 
or a hypertension. The hypersensitiveness of then skins, which 
leads to the development of dermatitis and urticaria, is not the 
direct result perhaps of imperfect elimin ation, but of an indirect 
lowering of the resistance of the skm to the trauma, imtation, 
and mfecbon to which it is continually subjected 

Excessive ingestion of carbohydrates has been shown by 
clinical expenence to underbe a vanety of inflammatory derma 
toses Excessive Ingestion of carbohydrates leads to a hyper- 
glycemia and a slight but defimte aadosis. The administration 
of alkali has long been recogniied empmcaHy as good therapy 
It IS not improbable that patients with chrome urticaria who 
have had astonishing recovenes under the administration of 
calaum salts have done so because of the effect of the calaum 
on the alkah reserve. To obtain an unprejudiced history of 
excess carbohydrate intake ask the patient to list for you her 
ordinary breakfast, dinner, and supper From her own unprej 
udiced account of her likes and dislikes the etiologic rOle of 
excess carbohydrate intake will usually stand out conspicuously 
Particularly m acne vulgaris and rosacea, extensive seborrheic 
dermititis, and in many cases of urticaria and eczcmatoid dcr 
matitis I ha\T known the correction of the diet alone along the 
lines suggested to be responsible for the complete disappearance 
of the dermatitis without the use of local measures 

This is scarcely the place to enter mto a discussion of the ex- 
tent of the influence of focal infection m dermatoses Afuch 
controversy, I belies e, would be laid to rest if the predisposing 
rather than elating rOle of such infections were better apprea 
ated In a dermatosis such as erylhcma multiforme or erythema 
nodosum the relation may be direct, as exemphfied in the studies 
of Rosenow on erythema nodosum On the other hand, m an 
exfohatiie dermatitis in chronic eczema, m tubercuhds in 
chronic urticaria, in rosacea, the relation may be less apparent 
but none the less real The failure of a patient to recoier on 
the extraction of infected teeth alone is no more cndcnce that 
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focal infection is non-operative than is his recovery under a vac- 
cine made from an infected tooth pulp Extraction m the one 
fails to cure because only one of many predisposing causes may 
have been removed The vaccme may succeed m the other be- 
cause it IS a well-known fact, to which Engman has called at- 
tention, that certain inflammatory dermatoses will yield to the 
mjection of a foreign protem which can have no possible relation 
to the cause of the disturbance 

CASE Vn (207833) 

Ten months ago this little youngster entered this same 
room shieldmg her eyes with her forearm The outstanding 
fact of her history is that two weeks before she was brought to 
the dime she developed influenza While she made a prompt 
recovery from the constitutional symptoms, some trouble vath 
her eyes made its appearance before she was up and around 
It was noticed that she could not bear the hght, that the eyes 
were becommg mcreasmgly red, and that there was a constant 
flow of tears A year ago she had accompamed her mother to 
the dime and both she and her mother were foimd to have posi- 
tive Wassermann tests on the blood Circumstances had made 
it impossible to give the child arsphenamine at that tune, but 
she had been placed on munctions, and up to the tune of her at- 
tack of influenza she had taken 160 gm of unguentum hydrargyn 
The child's examination reports her as a well-built, fairly well- 
devdoped httle girl somewhat bdow the normal m size Der- 
matologically, there is nothmg to suggest a syphihtic infection 
There is, however a shght anterior bowing of the tibim and de- 
fimte Graves’ scapula; About the angles of the mouth there is 
a fine radiatmg, extremely superfiaal hnear scarnng Only the 
'‘'•sors are second dentition teeth and the upper centrals do not 
' show defimte Hutchmsoman characteristics Now that the 
photophobia has disappeared, I should like to have you get by 
inspection of the full face the pecuhar “himch” or mtuitive im- 
pression of the facies of lues hereditaria This “hunch” does not 
consist of an enumeration of details, such as the flattened nasal 
bridge, the shght upward and outward flare of the nostrils, the 
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mercTHy leads one to speculate on the adequacy of tbs drug m 
the therapy of syphilis We know that its spirochetiadal value 
m tte body is low Condylomas loaded with Spirochela 
po 1 and mucous patches m the mouth and throat ran appear 
in the midst of a so-called mtensive course of muncbons or 
insoluble mtramuscular mjections Grave forms of neurologic 
recurrences are well known to occur m spite of the most mtensive 
use of mercury In view of these considerations it hardly seems 
wise to make it a sole rehance m the treatment of any phase of 
syphilis Yet occasionally a cunous hesitation about the use of 
arsphenamine is encountered among those espeaally concerned 
with the treatment of hereditary sypbhs Some of is im- 
doubtedly due to the techmcal difficulties m the administration 
of the drug to children. Personally, I beheve that much more 
rapid results will be secured, and much secondary damage to 
eyesight prevented, when arsphenamme is employed m treatmg 
mterstitial keratitis with an mtensity at least equal to that wbch 
has become conventional m adults Tbs child would have re- 
ceived arqihenamme followmg her first exammation had it been 
possible In five weeks, under six mjections of 2 to 3 dg of 
novarsenobenzol, the process whose fulminating onset tbeatened 
disastrous impairment of sight was almost completely arrested 
Ten months after the onset of the trouble, the patient havmg 
received a second course of mtravenous mjections, is agam m 
school The residual damage to the cornea is almost nil 

CASE vrn (258301) 

It is not my intention to show this patient because of his 
op thahnoplegia He has a late tabes dorsahs, and at the tune 
o bs first examination had a qnnal fiuid with the followmg 
dmgs Wassennann poaifave, Nonne positive, 87 lymphocytes, 
go so] 0023320000 At the conclusion of four months' 
routme therapy without the employment of mtraspmal measures 
e spmal flmd findings were Wassermann negative, Nbnne 
negative, 2 lymphocytes The treatment of this patient pre- 
sent ^eaal difficulties wbch are frequently met with m the 
types o cases I am called upon to handle So frequently do I 
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eaoounter the urgent need for intensise thcrapj and the phj-sical 
make tip that cannot stand hantmenng that I have expressed 
myself as behevmg that the cure or arrest of sj-phihs depends in 
an almost hteral sense on the patient’s kidneys. If the kidneys 
tvill stand the hammering the number of cases of syphilis nhich 
cannot be cured or permanently arrested will be reduced to a 
comparaUveiy small group of parenchymatous degeneraUons 
in the nervous system and visceral, particularly catthovascular 
accidents m irhich a large part of the damage has been done long 
before adequate treatment is instituted Bchcving os I do about 
this matter, I hat e made it my business to try to devise methods 
for the protection of the kiiiey against the tcnotropic effects 
of arsemc and of merenry A conviction that the insoluble 
mercunai salts, such as the sahcylatcs.do not have a therapeutic 
value sufficient to compensate for the damage uhich they inflict 
on the renal tissues, has led me to abandon them m favor of the 
soluble salts (sucommid bichlond), intramuscularly and mane 
tions In the same way I base come to tecognlxc in focal mfec 
tions, particularly of the teeth and tonsils, a factor predisposing 
patients to renal reaction under tieatmcnk 

This patient who is sixty -one y cars of age, presents the fa 
miliar combination of a aynng need for intensive therapy and a 
renal mechanism so imtablc that unless some means can be found 
to jirotcct It and to diminisb its imtability, all prospect of arrest- 
ing the cerebrospinal process is at an end Before the Inslitu 
lion of treatment the patient's urine was practicalh normal 
He was gisxn four succcssinc injections of mercury sucanimid 
(ip) dads This dosage and the interval is usualii wdl 
tolerated even b\ elderly patients in our experience. Sispis of 
renal reaction may not apjiear until artphtnamine is combmrd 
wilh the mercury, or the mercunai course IS nearly finished In 
this patient the four injections nbove mentioned resulted in a 
fulminatmg nephntis, Ha genera! examination had di.«r) 0 M.il 
the presmee of a number of dcntalued and infected teeth 1 
hesitated, boweixr, for the p^chologic eilect to adnse wholesale 
extractions at the first sitting Following the first unne ciamina 
lion after treatment was begun the patient a deadedh swl 




Fig 177 -Chart illustrating the The line A-B rep- 

alkah therapy and the removal of foci of ^ The condition of the unqe 

resents the normal line of average urinary neohntis. The rapid 

February IS, 1919, represents an is apparent Recent 

dence of the process under the measures f„„rtion, and 

examination of the patient shows normal unne, n 
normal blood urea 


1.11-/ 1 S,l HH 

and a trace of blood FoUomng the practice 

penmental studies of mercurial poisonmg, it is ^ 

Lnatieally to aJkalmme aU patients showmg any signs of 
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to iataia\e mcrcunal treatment by the use of pottts tmpenahs 
by mouth, and, when indicated, the administration of Fischer's 
soiution by rectum This therap) undoubtedly had an influence 
m reducing to older this patient’s refractor} hidncys, but the 
moat strikmg effect both on his kidne}^ and constitutional con 
dition became apparent when the extraction of the infected 
teeth was begun In the course of fourteen da}^, twenty snags, 
stumps, and apicafl} infected teeth were remosed The renal 
response is illustrntcd m Fig 177 The transformation in the 
patient himself was fully as striking W'hiie the first con 
spicuous drop m the cast content of the unne followed the instl 
tuting of alkah therap} and low protein, salt free diet, the final 
reduction was the sequel of the catractions 

Criticall} speaking, undoubted!} much of the immediate 
good effect must be attributed to hospitalization and the \agor- 
ous appUcation of alkah therapy and diet The abilit} of the 
patient to tolerate further treatment is howcicr, the real test 
of the cffectii'eness of our management hforch 13th, one 
month and sit da}s after the onset of the patient’s nephritis, 
his treatment was resumed and he rcceiicd a scries of ascendmg 
doses of neo-arsphenamme mth somewhat less than the usual 
amount of renal imtation «c expect m patients of bo age 
Subsequent stud} of his case has shown that while the remotad 
of his focal infections has grcatl} reduced his renal fnitabflity, 
he still has less than the normal tolerance of mcrcur} and is un 
able to take this drug m combination with arsphenamme That 
his tolerance of intensive thcrapv was great!} increased b} proper 
attention to the teeth seems undoubted Dulc, ol Kansas 
Cit}, has called attention to the favorable effect of the citirpa 
pation of foa on the general course of the svphilitic infection ns 
such, an observation which our experience confirms If the 
general course of the infection can be favorabl} modified b} the 
extirpation of focal infections, and the patient s tolerance of 
treatment can be macased bv the same means a double reason 
is apparent wh) ever} S}Tihililic, <u 0 prdmtnory to hts therapy, 
should be thoroughlv exammed and treated for his focal infec 
tions. 



